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I 

1 0  IVTRODLCTION AND PURPOSE 

1 1  PURPOSE 

The purpose of this plan IS to protect plant personnel, the general public, equpment, and the environment. "Ius 

plan establishes requirements and provides guidelmes for worker safety and hazard idenuficatton d m g  

subcontractor operanon of the Consolidated Water Treatment Facility (CWTF) The CWTF is located m Bulclmg 

891 and associated areas at the Rocky Flats Environmental Technology Site WETS) 111 Golden, Colorado 

I 

1 2  SCOPE 
m 

8 
"Ius plan applies to WETS contractors, subcontractors and visitors mvolved m OpemOn, management, or 

adrmtllstrauon at the CWTF m or near Buildmg 891 and associated areas It addresses comprehenslve health and 

safety concerns involved in rouune acuvities but should not be comdered to cover all conceivable stuattons 

Non-routme tasks will be reviewed and approved by sub-contractor Health and Safety, conmctor Indusmal Health 

and Safety, and Radlological Engmeemg (if applicable) Thls plan should not be construed to overnde or 

elimmate any other requirement that applies to work at the CWTF 

@ 
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a 2 0 SITE HISTORY AND NATURE OF C W " A T I O N  

2 1 ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

2 1 1 Physical Setting 

RFETS IS located m northern Jefferson County, Colorado, agproxlmataly MI &ea amlnvea of Denver The cihes 

of Boulder, Broomfield, Westminster, and Arvada are located tesS than fO mhs tu the north, n- east, and 

southeast, respectrvely RFETS consas of approxunacely 6,550 acrcs at kdaFc.r land and occupies Sections 1 

through 4 and 9 through 15 of Townsh~p 2 South, Range 70 West, 6th M p d  W w  M a p  p h t  bruldmgs 

are located w i h n  an RFETS secunty area of approximately 400 acres "he seumty area is SurrOuILdbd by a buffer 

zone of approxmately 6,150 acres, RFETS IS generally bounded on the llopth by State Ifi%lway 128 To thaeag 

IS Jefferson County fighway 17, also known as Indrana Street, to the BQuth I I ~ C  agnculhvrrl and lndustnal 

propert~es, and State Highway 72, and to dre west IS State Hqhway 93 

2 1.2 Site Background 

RFETS IS a govemment-owntd and conttactorqerated facility that IS part of tbe nrttKIllwide ndau weapuns 

productron complex. It was operated for the U S Atomc Energy Commrsgon (AEC) from RITES'S mcepban 

m 1951 unhl the AEC was h i v e d  m January 1975 Thm, rcspombhtyfor RFETS was ussigned to the Energy 
Research and Development Admintstratton O A ) ,  whch was sucatw by the Department of Energy DOE) 
m 1977 Dow Chemcal USA, an operatmg m t  of the Daw Chemcal Company, was the managmg md operatmg 

contractor of the facihty from 1951 unhl June 30% 1975 Rockwell Ink-& Dow (aiermcal USA 

from July 1,1975 to January 1,1990 EG&G Rocky Flats, fnc. SUcaGdEd Rockwell Intexxmtxd and operated 

the plant from January 1,1990 to July 1,1995 

2 1.3 Rocky Flats Plant Operatmns 

Una1 1992, Rocky Flats' pnmary rmsglon was to produce metal ampmnts for nuclear weapons. These 
compollcnts were fabncated from ptutOnrum, uramum, and mnl'adimchve metals, pnnc1pallr berylhum and 

d e s s  steel Parts made at the plant were hpped elsewhere f o r b 1  d l y  When a nuclear weapon IS 

determured to be obsolete, components of these weapons that had been fabncsted at RFETS arc returned for 
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special processing to recover plutonium 

metallurgy machining nondestruc uve tcsting coatings remote engmeenng, chemstry and physics 

Other acbviues at R E T S  mclude research and development m 

2 1 4  Previous Investigations 

Vanous studies have been conducted at RFETS to charactenze environmental medla and to asses the extent of 

radlological and chemical contaminant releases to the environment. These have mcluded geological studes, 

surface water and groundwater studies, and geophysical and radlomemc surveys Several enwronmental, 

ecological and public health studies culminated in the Final Sitewide Environmental Impact Statement (DOE 
1980) 

In 1986 two major environmental invesbgabons were completed at RFETS The first was the Comprehemve 

Environmental Assessment and Response Program (CEARP) Installabon Assessment (DOE 1986a), whch mcluded 

analyses and idenufication of current operabonal acuviues, acbve and DCbVe waste sites, current and past waste 

management pracbces and potential environmental pathways through whch contamnants could be transported 
Several sites that could potenually have adverse impacts on the environment were idenufied These stes were 

dlvided into three categones 

Hazardous waste management units that will conmue to operate and need a Resource Conservabon and 

Recovery Act (RCRA) Part A operating permit 

Hazardous waste management units that will be closed under RCRA mterim status 

Inacbve waste management units that will be investigated and cleaned up under Secuon 3004 (u) of RCRA 

or under CERCLA 

The second major environmental invesugabon completed at RFETS 111 1986 mvolved a hydrogeologic and 

hydrochemcal charactenzauon of the enure RFETS site Results of these mvesttgabons were reported by 

Rockwell Intemabonal in 1986 Investigabon results mdicated four areas to be s p f i c a n t  conmbutors to 

environmental contaminabon with each area contaimng several sites Those areas are commonly referred to as 

the 881 Hillside Area the 903 Pad Area the Mound Area and the East Trenches Area 
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2.2 CREATION OF THE W E W L E  UNITS AND " V I D U A L  IUZlsPU#IUS SUBSTANCE SITES 

(IHSS'S) 

Addrtlanal SWMUs were added to the IAG based on the Pat €3 RCRA apphcamn end dependent rewews of 

aenal photograp€is and fachty submatals. A total of 178 SWMh wen xlentifkd. The ten OU's were 

repnonhzed and dmded mto srxteen OU's (OperaMe Units I through 1- the final IAG (1991) The SWMU's 

were also renamed hd~vidual H a z a h  Stktances Sites (IHWs) m the fiaal IAG The term IHSS IS d m 
the r e d e r  of tlus Sechon 

2.2 1 Operable Una 1 - 881 Whde 

Informamn on the nature and extentofccmtammtronts takenfmm the Find phtse III RmJRI W d p l a n ,  Rocky 

Flats Plant, 881 HdWe Area Operable Umt No 1 (DOE 1990) Sactrcm 2 3 1 afthw Work Ban how 

background levels of chemcal cCklstrOuents were calculated Sechcm 2 3 md the Appendaes of &at Work Plan 

present a d a b l e  analyttcal data 
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in soil samples that include the ground surface however windblown dust from the 903 Pad (OU2) is the suspected 

source of these radionuclides Tetrachloroethane and mchloroethane are the pnncipal volaule orgamc compounds 

which have been detected in surface water samples in the area Yumerous metals and other morgaruc compounds 

have occasionallv been above background Gross alpha gross beta, uramum and plutomum levels exceed 

background in many of the surface water samples 

Groundwater is contaminated in both the eastern and western poruon of the 881 Hillside The most pronounced 

orgamc contamnauon is in the eastern poruon of the Hillside area with tetrachloroethane, tnchloroethane, 1 1 

dichloroethene 1,l-dichloroethane 1 1 1-mchloroethane , 1 , 1 2-tnchloroethaneY and carbon tetrachlonde reachmg 

several thousand micrograms per liter in manv samples Organic contarmnabon m the western pornon of the 881 

Hillside area occurs at much lower concentratlons Concentrauons of metals and morgaruc consutuents 111 the 

eastern poruon of the study area include numerous occurrences of mckel, stronuum, selemum, mc,  copper, and 

uramum above background 

2 2.2 Operable Unit 2 - 903 Pad, Mound, and East Trenches 

Informanon on the nature and extent of contaminauon is taken from the Phase I1 RFI/RI Work Plans for Alluvial 

and Bedrock, 903 Pad Mound and East Trenches Areas (Operable Umt 2) (DOE 1991a, DOE 1991b) Secuon 

2 3 of the Work Plan descnbes how background levels of chemcal consUtuents were calculated Secuon 2 3 and 

the Appendixes of the Work Plan present available analyucal data 

Plutomum uranium and amencium occur above background 111 surface soils Other radonuclides and trace metals 

occur at low concentrauons and are infrequently above background but may also be soil contamnants Data 

suggest plutonium uranium, and americium were released to soils m the area via wmd h m n a u o n  dunng clean 

up efforts at the 903 Drum Storage Site 

Based on exisung results carbon tetrachlonde tetrachloroethane, and tnchloroethane are the pnmary volaule 

orgmc contammants found m the upper hydrostratqpphc umt groundwater flow system Trace elements 

commonly occurnng above background in groundwater mclude stronuum, banum, copper, and nickel and to a 

lesser extent, chromium manganese, selemum, lead zinc, and molybdenum Also, major cauons and anions and 

total dlssolved solids are somewhat elevated above background throughout and downgradent of the OU Cranium 
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mp€-aSL ~ m r r m s n t a ~ t l m  

238 is the predomant radrontdide occurring above backgramd m $re upper groundwater, but a few samples 

m&cate plutonium and amenclum domgmhent of the 903 Fad and poaslbfi north o f  the Mound. 

There 1s consderable interactlon b e t ~ m ~  surface water and groundweter As a dt, orgmc corn- 1s 

observed 111 seeps downgradlent of the 903 Pad and m the upper reach e€ sapldr Walnut Creek at the Mdmd 

Area Also, somewhat elevated concentrauom o f  total hived solrds, ma@ ms, am, and ummm 
are present at many of the surface water statlans. Plutmum arad americrum ~n also &servedm two seepg 

downgrahnt ofthe 903 Pad andm the upper reaches o f  Sou& Walrrut Chek "b maybe #lxibutedto the water 

from the seeps commg 111 contact with surface sods exhhmg elevated -a of $par: radiormclideg 

2.23 Operable Unit 3 - oflt S&e Releases 

InformahOII on the nature and extent o f  con€ammahon IS taken from F J n a l m  Work Pbn fix Operable Unit 

3, Rocky Flats Piant (DOE 1991c) 

MSS 199, Contammauon of the Land's Surface, IS compnscd o f  350 #ms of lend mth concentrafkms o f  

plutonnun greater than 0 9 picocunes per gmn Hot spots may occur the daquacd o c r c w ~ f ,  howevsr, 

it IS reasonable to assume that areas outs& the designated acrc~gc CanGain lower co~xntratrolrs Ofplutomm than 
the designated areas Remedsatmn has been imptemented on tZO of h e  250 acxw of cont.tlfiLu1Dtd land owned 

by Jefferson County llllmg of the 120 acres rcsuhcd h soil Canceasnatbns below the mandwbd'deanup level 

kvegetahon of hs land IS in progress Very few data e m  for Concanrinants adter than plEonnmL 

i 

Samphg at Great Western Reservoir (MSS 200) m&ca&s that 'fiyars o f  sadrnaerrt &mtamiq plutannrm above 

background levels are present m the bottom of the reservosr Wutontum wrists it, dmcm dimcnt homons (at 

depthsof 1 7 1 1 1 c ~ a n d ~ ~ m c h c s ) c ~ g t o h l s t o r i c a l ~ ~ ~ s e s f r a m ~  ?aehtgbestcancenmharre 

are found 111 the deepest areas of the reservov Them IS no evidence o f  

column Concentratmns of plutolllum and other ra&onuchdes 111 water at the mervou are below baclrgrolad 

levels and/or EPA drmlang water standards. 

mtgratmn hmgh the arhment J 

Radroacave rnatenals released from RFETS may have been tkureported to 9andIey Lalre (MSS 201) &mu@h 
surface water and/or alrbome partdates Pluto~llum has been measand m abdrrecat in the lakc. Ihe 

concentrahom m the sedunent layers exceeded baselme levels beg- rn the 1966 layer, peaked in 1969, and 
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a declined after 1969 The time penod correlates with the known penod of wmdblown plutonium release from the 

903 Pad at R E T S  Studies of the sediments concluded that plutomum rapidly and almost irreversibly attaches 

itself to clay sediments In 1973 Battelle conducted an investigauon of radionuclide concentmuons 111 reservo~rs 

and streams near RFETS Concentrauons of plutonium-239 plutomum-240 and amencium-241 m the water at 

the lake were above the expected atmosphenc fallout background, whch was not specifically quanufied m the 

study but were more than four orders of magnitude below EPA Nauonal Pnmary Drdang Water Regulauon of 

15 pCi/L for total long-lived alpha activity ! 

Only verv limited data have been collected to charactenze Mower Reservoir (IHSS 202) WETS denved 

contaminants in the reservoir are believed to have been transported pnmanly as airborne partrculates, and, to a 

lesser degree, by surface water through the Woman Creek dramage It can be mferred that contarmnant 

I 

z 
concentmuons resulung from releases into Woman Creek would be simlar for Mower Reservoir and Standley 8 - 
Lake, while concentrauons resulting from airborne releases and from erosion and transport of contammated soils 3 
by surface runoff would be similar for Mower Reservoir and Great Western Reservoir It is expected that Mower I p! 

Reservoir received similar amounts of plutonium through airborne transport as the nearby land surface 

0 2 2 4 Operable Unit 4 - Solar Evaporation Ponds 

Informauon on the nature and extent of contammauon is taken from the Draft F m l  Phase I RFI/RI Work Plan 

(DOE 199 Id) and Environmental Assessment, Dewatenng and R C R 4  Pamal Closure Acuon on Solar Evaporauon 

Ponds Rockv Flats Plant (DOE 19910 Secuon 2 5 of the Work Plan descnbes the calculauon of background 

concentrauon and summanzes the chemical data for OU4 

Liqwds and sludges in the Solar Evaporauon Ponds contam detectable levels of the ra&onuclides plutomum, 

americium mtium and uranium Metals of concern m the liqwds and sludges mclude beryllium, cadrmum, 

chromium and nickel Krtmtes are also a major consutuent of the liqwds and sludges Soil samples m the vicmty 

of the solar ponds contain concentrauons of chrormum mckel mtrate, potassium, d u m ,  calcium, magnesium, 

and radionuclides that are likely attnbutable to the Solar Ponds Low levels of mtrates and ra&onuclides have 

been detected in both alluvial and bedrock groundwater Surface water m the form of seeps near the solar ponds 

contains nitrate metal and radionuclides 
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23.5 Operable Unit 5 - Wman Creek pllordy Draurage 

Informahon on the nature and extent of contarmnahon 1s taken from Secaaar 2 0 o f  the Final phase I -1 Work 

Plan, Woman Creek Pnonty Drainage (Operable Umt No 5) (DOE 199133) 

The Ongml Landfill (IHSS 115) received numerous matemils i@opcmhon Chmcals that may bave been 

placed m the Ongmal Landfill mlude commonly used solvents, such 88 t n d o m a h y h ,  carbon tetrachloride, 

tetrachloroethylene, petroleum drstillates, l , l , l - t n c h l o ~  &ch.ioro&, benzene, pamt aadporrrtttuMera 

Metals such as beryllium m u m ,  lead, and chromum may also be pnsent. RacWopal surveys of the ana 

have mdcated the presence of radmnuchcies, and some soil containing maumm was pmvbusiy removed from the 
O n g d  Landfill Metals and radonwlides have been detected m gropmdwater aw the On@ Iandfill 

The nature and extent of contamtnatlon at the Ash Rts, k u ~ e r a t w  and Concmte Wash Pad (IHsS's 133 1 through 

133 6) are not well hown General combustlble wastes from RFETS were burned in the maneratot along wth 

as emmated 100 grams of depleted m u m  Metals were detected m Ash Pit 3 hktals and ra&ormchck&hnve 

been detected m groundwater wells near the Ash Pits. 

Detenhon ponds C-1 and C-2 have been regUiarly sampled m recent years. Water m bte ponds I known to 

mtam &kctable concentraums of metals and radmuclides, but background levels have not been de- 
for the Woman Creek area M m e n t  sampks also cunm mpsumble lgatsjs and mbucheks 

2.2 6 Operable Unb 6 - Walnut Creek M r b y  Drainage 

Information on the nature and extent of cont9mmahm 1s taken fFom !kchogl %O o f  the Final Phtsc I RFI/RI Work 

Plan, Walnut Creek Pnonty Dnunage (Operable Umt No 6) (DOE 1991h) 

r 

Ponds A-1 and A-2 coslts~ln ra~ormchdcs lncludulg plutnntum and ur8nim rn both the water and the d m e n t s  

Pond A-3 IS reported to contarn elevated uraruum-233/234 and utanium-238 cuncc&aBotLs like pond A-2 Water 

quality m Pond A-4 IS s l d a r  to background levels. Pond El hm moderately elevated unnrurn-233/234 and 

uramum-238 concentrauons, and phtomum IS reported m both the water and the diments. pond E2 water 

contam background levels for bme vmous radlonuchdes except plutoIllum Pond B-3 hu detectable plutoruum 

as well as zinc and mtrates Ponds E34 and E 5  have detectable i eds  of tzamum-233@34 and 238 G m d  
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water in the vicinity of the A- and B - e n e s  ponds contains several metals and radonuclides above detecaon limts 

but these concentrations could represent background levels 
I $  
5 
Y 

No previous studies have been conducted at the four spray fields However analyucal results from water samples 

collected from the East and West Landfill Ponds provide significant data regardmg the North, South and Pond 

Area Spray Fields (IHSS s 167 1-3) Stronuum and tnuum were detected m the Landfill Ponds water In addmon, 

mnor organics and several metals and radionuclides have been reported m surface water and groundwater samples 

collected near the sprav fields Analytical data from Pond B-3 water provides data regardmg the East Area Spray 

Field (IHSS 216 1) Radionuclides and metals have been detected in the water from Pond B-3 

\b 

Only one previous soils investrgahon has reportedly been conducted at Trench A Uramum-233/234 and 238, 

and several volaule organics were detected in the soils Metals radionuclides and one volatde o r g m c  compound 

have been detected in groundwater in the vicmitv of the trenches No previous studes have been conducted at 

the Sludge Dispersal Area (IHSS 141) A potential for contammaaon w i h n  the drymg beds by a vanety of 
chemcals in the sludge pamcularly plutonium is possible Volaule orgmcs, metals and ra&onuclides have been 

detected in groundwater and surface water samples downgradient o f  the IHSS 

At the Tnangle Area (IHSS 165) previous radiometnc soil surveys have m&cated the presence of radionuclides 

The contaminated soils were removed on several Occasions following the soil surveys Metals, radonuclides and 

organic compounds have been detected in groundwater near the area 

Previous soils invesugations at the Old Outfall (IHSS 143) reported elevated levels of plutomum and orgamcs 

Contamnated soils were removed from the site in 197 1 Metals and radonuclides have been detected m surface 

water samples taken downgradient of the IHSS 

No previous invesugauons have been completed at the Soil Dump Area The soils may contam plutomum 

2 2 7 Operable Unit 7 - Landfill and Inactive Hazardous Waste Storage Area 

Smce little direct characterizauon of the types of contaminants in the landfill or m c a v e  storage area has been 

conducted to date most of what is known is based on waste stream idenuficaaon studes and groundwater and 

surface water quality monitonng (DOE 19911) Previous evaluauons of groundwater quality from wells at the 
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IS currently mtercepted and mated by the passlve Seep Collection Blnd lieatmmt Systems operated by the 
staff 

filtratlon and Granular Acuvated Carbon adsorption system 

These systems consrst respectively o f  a french dram designed to capture larrdfiH seepage and a cmbmed 

penphery of the landfill mhcate the landfill contnbutes calcium, bicarbonatt, smd, to a leaser extent, d t e ,  mm, @ 
manganese , m c  and stronuum to the groundwater Volahle cOnfluntll9- pnmanly tr~chloroethylene and 1 , 1,l- 

tnchloroethane has been found sporad~cally and at low concentnrhons m gffagidwattr m some areas at the landfill 

penphery Elevated uranium and trihum levels also exlst m somc arms. !Sod co~~rmnat~m has llot ban 

charactenzed, but it may be reasonable to assurne that the natm of cuaamnaa IS srmltat to the grorndwrter 

contarmnauon 

€4 
E 

based on matenals stored at the stes and on p r e m  ate uses (Rockwell I n t e m a h d  1988, DOE 1987, DOE 
1992a, DOE 1992c) 

Smce prevlous mvestigauons have not been conducted at d#se units, the natun a& extent o f  

M a t e ~ l s  stored m the tanks mvolved m the Mukiple Solvent Spills CMSSs 118 1 d 1882) mcluckd carbon 

tetrachlonde, petroleum dlsullates, p t  thmners, l,l,l-mehlon>cthane and methyl ethyl kctmc Process wastes, 

typically contamng uranium, solvents, 014 beryllium, N~IIC acd, hydrwbkmc acid, lud fiumide, were rekzumd 

from Valve Vault 7 (IHSS 123 1) Cooling Tower Blowdmm from MS's 135,137, and 138 typicaIly contpmbd 

algicides and chromates The 1976 splll from IHSS 138 also contamed sodlslc rdkmchty Tbe 1990 splll from 

IHSS 138 contauaed phosphates. Matenals stored m the tanlcs mvolvcd m the (hstic/Acid Sptlls (MSS's 139 1 

and 139 2) mcluded hydmchlonc, hydrofluoric, mtnc and sulfunc aads, and sodium hydro& md potatmum 

hydromde Spills of #2 fuel oil were the cause of MSS 151, Fuel 011 Leak A Spru o f  a rmxture o f  mmc and 

hydrochloric acid was the cause of the Acid Leak (IHSS 188) 

1 

The Sewer Line Break (IHSS 144) mvolved the release of ra&awve laundry wastewater 'Ihe mdmactme Lqud 
Leaks (IHSS 150 1-8) were pnmanly releases o f  hquld process wastes cmtammg rad~actwc c o m m  and 

solutions contamng caustrcs and acids 
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@ 
The Radioacuve Sites - 700 Area (IHSS 163 1 and 163 2) and Radioactwe Sites - 900 Area (IHSS 173) may have 

been contarmnated with radioactive compounds including amencium No radoacuvity above background levels 

has been detected by radiometric surveys of the IHSS 163 locauons Radioacbvity has been measured at IHSS 

173 Radiometnc Surveys have not detected radioacuvity above background levels at the Bmldmg 991 Steam 

Cleaning Area (IHSS 184) The Central Avenue Waste spill (IHSS 172) consisted of less than 100 gallons of 

plutomum contammated oils and oils with lathe coolant (hydraulic oil and carbon tetrachlonde) 

2 2 9 Operable h i t  9 - Original Process Waste Lines 

Informauon on the nature and extent of contaminauon is taken from Draft Final Phase I RFI/RI Work Plan, 

Ongmal Process Waste Lines (OPWL) Operable Umt No 9 (DOE 1991~) 

Low-level radioacuve aqueous wastes with high muate concentraaons were a pnmary OPWL waste stream 

Volaule and semivolatde organics were transferred through the OPWL m small quanmes Numerous acids were 

dscharged to the OPWL as well as bases, metals, and small quantmes of other liqmds, mcludmg picklmg liquor 

from foundry operabons, medical decontammabon flmds, mscellaneous laboratory wastes, and laundry effluent 

Releases from the OPWL and associated IHSS’s may have occurred as a result of leakage, detenorauon of pipes, 

breakage and overflows The lateral and verucal extent of releases are not precisely known but are expected to 

be largely confined to the pipeline trench baclcfdl matenals and adjacent soils 

0 

2 2 10 Operable Unit 10 - Other Outside Closures 

Informauon on the nature and extent of contarmnauon is taken from Draft F d  Phase I RFyRI Work Plan, Rocky 

Flats Plant Other Outside Closures (Operable Umt Yo 10) (DOE 1991k) 

Analybcal results for soil samples taken in the vicimty of the Oil Leak (IHSS 129) mdicate the presence of 

orgmcs including 1 1 1 -trichloroethane, methylene chlonde, benzene, toluene, ethylbenzene, 2-butanone and total 

xylenes, and metals including mercury, cadmium, copper, and lead Ra&onuclides were not tested Groundwater 

data are not available for this site 

No previous invesugaoons have been performed at the P U &D Storage Yard (IHSS 170) so the M N ~  and extent 

of contaminauon is unknown Soil samplmg has been conducted at the Waste Spills (IHSS 174) Soils contam 0 
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concentmuons of V O h h k  orgmcs, metals, mtrates, and r a d o d &  above badqmmd levels. Acctme 

methylene chlonde and mtraWtnte were detected m a groundwattrsample fm a well northcast o f  IHSSs 170 

and 174 

Soil samples were collected ~fl the S&W Bmldng 980 Contamex Storage hdty (Mss 175) area m 1988 

NO Volaule organics, metals, mtrate, and nxbonuckIes were detected above4xWgmmd levels m the 

groundwater data are available 

! 
i Analysls of soil samples taken from bonngs 111 the S&W Contractor Storage Yard (IHSS 176) wficate levels of 
1 

vOlat.de orgmcs, metals, mtrate, and radon- above b a c k g d  ammtrahom~ Groundwater data from an 
1 

upgradent well mdcate the presence o f  metals, other morgam- and above background h l s .  

Potenbal contamnants at IHSS 207, Former Buldmg 444 Acid Dumpsters, am Cammiuan, chmmm lead, dver,  

and ra&onuclides No previous mil or water samplmg mvestqaaons haw been p c r f o d  at tbe MSS 

No prewous mVVagahOnS have been conducted at the Inactlve 444/447 Wsste SWrage Area (lHSS 208) or Urn 
16, Bulldmg 980 Cargo Contarner (”SS 210) Therefore, no mformaa0n IS a m l a b  camkmmg the nature and 

extent of conram~natlon. 

Analysrs of soil samples taken m ?he area of the Umt 15,904 Pad Poxxkrete Storage Aaa (IHSS 213) e a r e d  

levels above background for gross alpha, gmsa beta, total plutwum, total uramum, unuwm-234, urarnum-238, 

amencium-241, and plutomum-239 In addIhon, analym of surface water smpks taken in the lvca of IHSS 213 

m&cates levels above background for mtrate, cyan~de, and cadantllm Further data ate needed to asses 

groundwater contammahon. 

Sod samples taken from the Umt 25,750 Pad Pondcnte and Saltcrete Storage Area (MSS 214) Mcate levels 
above background for gross alpha and gross beta Surface water samples have levels above background fop mtratc , 
cymde, and cahuxn Further data are needed to 8ssess groundwater cxmmnmabm 
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I 

0 2 2 11 Operable Unit 11 - West Sprav Field 

Informauon on the nature and extent of contammabon is taken from Fmal Phase I RFI/RI Work Plan for OU11 

(West Spray Field) Rocky Flats Plant (DOE 19911) 

The West Sprav Field was contaminated by liquids from the Solar Evaporauon Ponds that were sprayed on the 

field The liquids are known to contain major ions radionuclides, metals, and some orgmcs Previous samplmg 

has been done at the West Sprav Field and the results have been compared to background levels m the area 

Soil samples from the spray field show slightly elevated levels of arsemc, lead, manganese!, mercury, zmc and 

several volaule organic compounds Gross alpha, plutonium, uramum-233, -234, and -238 are also above 

background levels in soils Groundwater momtonng wells have been installed ~fl the West Spray Field Alluvial 

groundwater quality is effected sporadically by several metals radionuclides, mtrate and tetrachloroethylene Two 

of the three bedrock wells have occasionally exhibited above-background concentrauons of magnesum, stronuum, 

and manganese The radionuclides and volable organic compounds were not elevated Surface water samplmg 

has not been done at the West Sprav Field 

2 2 12 Operable Unit 12 - 400/800 Area 

Smce previous investigabons have not been conducted at these mts, the nature and extent of contammuon is 
based on matenals stored at the sites and previous site uses (Rockwell Intemabonal 1988 DOE 1992a) 

Releases of radionuclides from buildings adjacent to the Multiple Solvent Sites (IHSS s 116 1 and 116 2) may have 

resulted in soil contamnabon at these sites Since the actual contents of the drums stored on the loadmg docks 

are unknown it is assumed that volaule orgamc compounds may have been stored and may have leaked 111 the 

dock areas 

At the Building 664 Fiberglassing Areas (IHSS s 120 1 and 120 2), the chermcals of mterest are believed to be 
polyester resins (stsrene monomer) and cleaning solvents Also, an area of slgmficantly hgh radauon was 

measured directlv west and overlapping the site 



ROCKY FLATS ENVIRONMENTAL TUJHNOLDGY SITE Manual RF/ER 95-01 18 
Consolidated Water Treatment Fachty W n N o  1 
Health and Safety Plan pasa 2 o d W  

*pl&On. b m ~ n t a l ~ h ~ ~  

0 The potentd contam-$ at the Coohng Tower Po& (MSS's 136 1 md 1362) I chromum. Wowdown 

kharged to the ponds contamed chrom~um and algicides Umuurn may also be buned at the pond stes 

The procesS Waste Leaks (IHSS 147 2) area may have been emtammated by m€ilaadan of water thet contacted 

equpment stored at the ste The Radroactrve Site south Area (MSS 1S7 2) may be aUmmatd by ummum, 

berylhum and solvents Plutonium may also bc present ~tammahCm IS not expceted at the Acld Leak stes 

(IHSS 187) or the Mulbple A d  Spills (WSS 189) sllwx the acld wds likely llcutraliztd m the d 

2.2 13 Operabk Una 13 - 100 Area 

Smce prevtous mvestigatlons have not been conducd at these units, the  tun and extent of cmtamwmon IS 

based on materials stored at thk a m  and pnvlcnrs sate 118e5 (Rockwell Ihtcrn8W 1988, DOE 1992a) 

The 011 Burn R t  No 1 Waste Leak(IHSS 128) IS a pit rrrer thatcuatanu apprdnateiy 70& k t  ofdepietbd 

uranium. "he Idhum Metal Dmtmdmn &e (IHSS 134) taay c0etritl;nslBPas afhtbium md small amhnfs o f  

sod~um, calcium, and magnesum 'zhe lithium has passlbly reacted with the sod to form htMum mbcmate 

R a Q o r m c E ~  may have been splUed at the WasG Splll (XHSS 148) tu&, allkmgh rdhct ive  surveys of the lt1d8 

have f d  rachoachwty levels consrstenf with b a c m  hvds 

Fuel od IS the potentla1 contamrnant at the Fuel Od Tank 3pll (MSS 152) 'Ibe Radioactive SI& South Area 

(IHSS 157 1) maybe contammated by urmbin, bery&m d s h n t s ,  h m m y  alw bepnaent. The 

Rachoachve Site - Buildmg 551 ("SS 158) LS suspected o f  bung contammptcd with \~llllftum. The Waste Dnun 
Peronde Bunal (nrs3 169) may sulI contat~~ petoxlds uhch enn be an explosion hazatd TBe sate is not 

constdend to be a chsrmcal hazed Restdues ofthe bumglg of waste advents am the c o ~ x m  at the Wvent 

wtrmng G d  (MSS 171) 
i 

bhoaChVe process waste! may have contammated the Valve Vault 12 (IXSS 186) area. Sodium hydmxdc IS the 

W a a l  contaminant at IHSS 190  However, it IS h l y  that any dium hydroxi& renudug m the e- 
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@ would have been neutralized bv the buffering action of the soil The soil also would have buffered any remaimng 

hvdrogen peroxide from the Hvdrogen Peroxide Spill (IHSS 191) 

2 2 14 Operable Unit 14 - l<ddiOdCtiVe Sites 

Since previous investigations have not been conducted at these mts the nature and extent of contammauon is ! 
I 

based on matenals stored at the sites and previous site uses (Rockwell Intemauonal 1988 DOE 1992a) 

Radioacuve Site #1 - 700 4rea (IHSS 131) and Radioacuve Bunal Site - Bmldmg 334 Parlung Lot (IHSS 156 1) 

may have been contaminated by plutonium Small amounts of plutomum and uramum may have remamed at the 

Bulldug 444 Parlung Lot (IHSS 160) and Building 664 (IHSS 161), however, no radioacuvity above background 

levels was detected during the radiometnc survey of the area The radloactlve hot spots m the pavement on 8th 

Street may stdl exist as Radioacuve Site #2 - 700 Area (IHSS 162) Radroactwity may also exist at the 

Radioacuve Sites in the 800 Area (IHSS 164 1-3) 

2 2 15 Operable Unit 15 - Inside Building Closures 

0 
Smce previous investigations have not been conducted at these mts, the nature and extent of contaminauon is 

based on matenals stored at the sites and previous site uses (DOE 1988, DOE 1987, DOE 1992a) 

Hazardous wastes such a5 volatile organic compounds and low-level radloacuve waste oil have been stored in the 

Bullding 88 1 Drum Storage Area (IHSS 178) Waste oils contammated with beryllium and chlonnated solvents 

have been stored in the Building 865 Drum Storage Area (IHSS 179) Waste oils contammated with volaule 

organic compounds bervllium and radioacuvity have been stored at the Bwldmg 883 Drum Storage Area (IHSS 

180) 

Uranium chips, coated with freon TF and 1 1 1 mchloroethane were handled m the Ongmal C h ~ p  Roaster (IHSS 

204) The freon and 1,l 1-tnchloroethane burned away dunng the roastmg process 

Low-level radioactwe mixed wastes includmg low-level combustibles, low-level metal and glass low level 

combustible hazardous wdste and low-level glass and metal hazardous waste, were stored at Umt 26 Bullding 88 I 

Drum Storage (IHSS 21 1) Transuranic wastes and solvents such as carbon tetrachlonde 1 1 1-tnchloroethane 
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and toluene are stored m Umt 63, BurhfIng 371 D m  Stofage @€BS 212) Up to 4 hters of cyatllde amtanmated 0 
laboratory wastes were stored 1~ Umt 32, “kuldmg 881 Cyan& Bench !kale TreatmeM @ISS 217) 

An ate map showmg IHSS locations in the south east area of the WETS is mcluded as pisme 2 1 

x 

23 SCOPE OF WORK 

Work at the Consolidated Water Treatment Facility (CWTF) primatlty consists of $re OpeIahCm and mamumkc 

of the treatment processes that make up the CWTP Support ac$vtfiesspth-rs wraet smphg, data management, 

trsuntng, and propet management 8n a h  mldxi m the scope ofwork, 7hf-g IS a gcmd bmkdown 

of the major achwms mvolved 

Water Tnatntent System Operanon - Opemtion m nccordafict with qpmvcd piococturag to mmmt P wide 

vanety of contarrunants from wastewaters Water volume a d  rt&q varydue to trabmrl psipitation 

and changes m OperahOnS elsewhen on the RFETS 

Water Treatment Systems Mamtenance - Perform preventwe and wmctave mninteMaa OntrCrtmeMd 

collectmn systems as reqwred to maximue overall syatcms pecfommca Records of mmtemmx aetimtim 

are kept and pendcally reviewed and evaluated for effectrveness. 

Water Samphg and Anaiysrs - Influent waters are simpled to deterrmne whather c m  and 

concentrahms are withm pretreatment parameters pnor to w&X tnatanent (&&€Smd 88pBpftgme 

to evaluate system petforaoance EfTlucnt samples am b w n  ardmeiymi piot to disc$ptge to emure 

complrance with the CWTF treatment reqwements. 

Waste Handling and Management - Waste generated by the tnrtmnt prcxem~ wrll be hxkd smfely d 

m accordance wlth applmble plant p r o c e b  These wastea mclude but azc not h t e d  to filterad sludge 

from the pfecipitaUon/fi1trahon process, spent granular achvated cadmu, exhaosted m exchange rean, 

neutrald regn regenerant, and cllsposable personal ptcchve qmpmmt. 
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0 Plant Records and Reportmg / Data Management - Records of tuwdbxs a@ routme obervatlons vvlil 

be retamed for supervisory Tewew and trend analyszs Datn c& d m m d  and ra&olog~cal 

contarmnant levels will be handled to codinn accuracy and COafoRll wfth @antwdc s t a d d s  

3- *< 3 

? 

Training and QuuZ&cutioiz - Operatmns and management p e f a a d -  mtmtarn an rpp~olwrate level of 

qUallfiCahOn and take specific tramg as recommcndcd by prqW 
I + 

The treatment plant 1s typically opemted 40 hours per week but may be sisnificaritly long=, dqxmtbg 

upon the amount of water requinng treatment. A subcontractor t8 resp&%$ foa openifion and -&name of 

the CWTF Sectton 3 0 provides a more detaded descnptm of the tmfmeW sga€em. 
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3 0 SYSTEM DESCRIPTIONS 

m 

0 

CL 
W 

The CWTF is illustrated in Figure 3 1 and consists of six treatment systems and five collecuon systems These 

treatment systems are in turn made up of  several subsystems The foilowing is a breakdown of h s  arrangement 
I g 
E 

Water Collecuon Systems 

88 1 hllside groundwater collection and equalizauon 

881 hllside collection well pumping stauon & tank trailer 

SW 59 surface water collecuon and equalizauon 

0 Building 891 truck dock to accept water from other sources 

0 OU-7 Seep Passive Collecuon System 

Treatment Svstems 

Ultraviolet (UV)/Hvdrogen Peroxide (H,O;) Oxidauon 

Precipitauon and hlicrofiltrabon System 

- Chemcal treatment and precipitahon 

- Solids concentration and microfiltrauon 

- Yeutralizauon 

- Solids dewatenng 

0 Ion Exchange 

- Ion Exchange Regenerauon 

- Regenerant Neutralization 

Granular Acuvated Carbon (GAC) adsorpuon 0 

0 Pretreatment filtration 

0 OU-7 Seep P a v e  Treatment System 

Figure 3 1 is an overhead drawing showmg the general .dyout of the CWTF and locatton of those subsystems 

located within the facilitv Figure 3 2 is a process flow diagram illustratmg the flowpaths and mterconnecbons 

of  CWTF process subsvstems Figure 3 3 IS an overhead drawmg of the OU-7 Seep h v e  Collecuon and 

Treatment Systems Each of these systems is discussed in detail in sect~ons 3 1 and 3 2 

rrl 

3 
P 

I $ 
icr :  
n IE 
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a Figure 3 1 Consolidated Water Treatmeat Facility Overhead Drawmg 

T-207 

r 

'7 T-206 

* Drawmg is not to scale 
96-DMR -ERN-0033 
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3 1 COLLECTION SYSTEMS 

3 1 1 881 Hillside Groundwater System 

The groundwater collection svstem serves to divert and transfer collected water from recovery well pumps P 101 

and P-102 to groundwater equalizauon/storage tanks T-201 and T-202 located on the south side of Bulldmg 891 

The raw water is pumped from the collecuon points to the equalizauon tanks through double-contamed pipmg 

buned to prevent freezing The influent piping is equipped with leak detecuon equlpment to morutor for leaks 

Tank levels are continuouslv monitored and displayed in Bldg 891 

3 1 2  Collection Well Pumping Station 

Groundwater is conmuously collected in the 88 1 hillside collecuon well Penodlcally the CWTF operators pump 

the collected water from the collecuon well into a mobile tank trailer for transport. The tank trailer IS then 

pumped into the CWTF influent tank system via the truck dock 

3 1 3  SW-59 Surface Water System 

The OU-2 surface water collecuon system serves to divert and transfer collected water from SW-59 The 

collecuon system includes a precast reinforced concrete catch barn with a stamless steel submenible pump located 

mide the catch basln Pump operauon is controlled by an automauc level switch The raw water is pumped from 

the catch basin to a collecuon tank through double wall polyethylene piping The pipmg is wrapped with heat 

tape and insulauon to protect against freezlng dunng the wmter months This system 1s located m OU-2 and is 

dramed using a mobile tank trailer 

3 1 4  Building 891 Truck Dock 

The truck dock at Building 891 is used to receive water from remote collecuon locauons and other faciliues 

Water from non-rouune sources is sampled before they are accepted for treatment. Contammints and their 

concentrauons are analyzed to ensure compaubihty with CWTF treatment systems 
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o r p - o n .  pnnroIIlmneslResta;rttoa 

3 15 OU-7 Passwe Collectmn System 

The Pasave collecbon System cof~slsts pnmanly of a sermCk& fnn~h cmmcted to a co~ect~cm vauit. 

The system contam no movmg parts and 1s almost entlnly located uadergramd. Fnlace drain effluent 18 

collected on a 1mer and then b m e d  into the collectton vault ma a dotted pipe c&exhon system. A hgh h e 1  

sensor actwates a solar andbattery powered mual alarm when vault level reach S9 mchm below the 

vent. Collecuon system marntemnce 0): access IS not anacliwged Egum 3 3 ptmvde~ an oveihad view dthe 

passlve CoUectron System 

m m 

t 
c 
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3 2  TREATMEKT SYSTE\IS 

3 2 1 Ultraviolet / Hydrogen Peroxide Organic Destruction System 

The ultraviolet / hydrogen peroxide fiV/H,O,) oxidauon process is used to remove volaule organic compounds 

(VOC) contaminauon The process oxidizes volaule orgamc consutuents usrng 50 percent H202 - a strong oxidizer 

- and UV light The UV light serves to catalyze the oxidauon reacuon by convertmg the peroxide to a hydroxyl 

radical thus makmg it a more effecuve oxidant The UV/H,O, u t  consists of two stamless steel reactor vessels 

each containing high intensitv fiigh pressure) UV lamps The lamps are mtalled made quartz tubes to prevent 

dlrect contact of the water and the lamp The reactors and control panel are mounted on a common slad 

3 2 2 Precipitation and hlicrofiltration System 

Chemical treatment and ureciuitation subsvstem 

The chemical treatment svstem in the precipitation trailer consists of two reacaon tanks (1200 gallons each) one 

fernc sulfate addiuon tank (50 gallons), one lime addiuon tank (250 gallons), one auxihary chermcal addiuon rank 

(250 gallons) currently used for sulfunc acid and one caustic soda tank (Tank 22) All the tanks are equipped 

with mlxers and level control instrumentauon The first step of chemcal treatment is to lower mfluent pH in 

Reacuon Tank No 1 with sulfunc acid to approximately 4 5 to break the carbonate complexauon of uranium and 

to neutralize total alkalinity Fernc sulfate is then added as a coagulant and co-precipitatmg agent Caustic soda 

is added in Reachon Tank Yo 2 to raise the pH to 10 5 which causes the precipitauon of iron and dssolved heavy 

0 

metals as metal hydroxides Slurned lime is also added at h pomt to provide solids for microfiltrauon 

membrane scounng to maintain high flowrates through the filter membranes Radlonuchdes and metals adsorb 

to paruculates and are entrained in the floc Auxiliary chermcals such as biological mhlbitors and coagulant aids 

may be added to enhance the total effectweness of the process 

The fernc sulfate and any auxiliary chemical solutions are prepared rn feed tanks by rmxrng powdered or liquid 

reagent with water and are fed to Reacuon Tank Yo 1 by meterrng pumps The pH rn Reacuon Tank Yo 1 is 

marntained w i b n  the optimal range by acid addiuon, whch is controlled by o n - b e  pH lnstnunentauon From 

Reachon Tank No 1 water overflows to Reactlon Tank No 2 where c a m c  soda, lime slurry and any required 

auxiliary chermcals are added The causuc soda is fed to Tank No 1 from Tank 22 by a metenng pump The 

supply of causuc soda to Reacuon Tank No 2 is controlled by an automated pH momtonng and conml svstem 
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Solid5 dewatenng subqwtem 

The solids dewatenng subsystem is used to process the solids ln the solids holdmg tank “hts system mcludes 

an air operated slurry pump to transfer concentrated solids from the solids holding tank to the filter press The 

filter press removes water from the solids and creates a filter cake that is 35 to 50 percent solids by weight The 

filtrate produced by the filter press is recycled to the concenuauon tank The filter cake is transferred mto drums 

placed beneath the elevated filter press 

3 2 3 Ion Exchange System 

From the surge tank (T-203) water is pumped to two ion exchange columns OX-1 and IX-2) m series The first, 
IX-1 contains a strong base anion resin in the chlonde form for the removal of m u m  The second column, 

IX-2 contains a weak acid cation resin for the removal of alkallnity and heavy metals The contammated water 

is pumped from IX-2 to a degasifier where the liberated carbon &oxide escapes to the atmosphere From the 

degasifier the water is pumped to the final two ion exchange columns (IX-3 and 1x4) m series for removmg total 

dissolved solids (TDS) 1X-3 contains a strong acid cauon r e m  that removes remamg posluvely charged cauons 

mcluding excess hardness and metals IX-4, with weak base amon rem, IS the last umt and removes excess 

negauvely charged ions contnbuting to TDS The treated water then exits the bwldmg and flows to one of three 
150 000 gallon final effluent storage tanks (T-205 T-206 and T-207) where it is held una1 analyucal results 

indicate that it is acceptable for release to the south mterceptor Qtch 

0 

Ion exchange regeneration and regenerate neutralizauon 

The ion exchange backwash and regenerauon subsystems provide a means for mamtamg the ion exchange rem 

whde minimizing the volume of waste produced by the system The c a m c  tank (T-208) contam 35% sodium 

hydroxide and is used for regeneraung IX-4 IX-1 is not regenerated but is momtored for removal efficiency of 

uramum oxides The acid tank (T-209) contains 35% hydrochlonc acid and 1s used to regenerate IX-3, after whch 

it is used to regenerate IX-2 Spent regenerant chemcals from both processes are neutralized m the regenerant 

neutralizauon tank (T-210) prior to removal by tank truck for final treatment, In ad&uon to regenerauon the 

water backflush tank (T-204) is used for storage of water for use m backflushmg the ion exchange beds 
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3.2 4 Granular Actwated Carbon Msorptlon 

The processed water may be pumped through one GAC column I d  i Buddmg 891 Ad&aonal GAC 

adsorptlon mts are mamtamed m a standby mode Each carbon column cantams 3OWpounds of gnmdar 

actlvated carbon The GAC mts are dad-mounted, poly lmed, and a a  ummct~I to the proass p p i g  vm 

stamless steel, qwck connect couplmgs 

33.5 CWTF Pretreatment Filtration 

An oil absorbent h a  drum W t  has been W t  and staged* the 8% truck dock to nmovp: cart and 

greasts from influent waters The system IS dad m o d  and may be moved by f e  It corrtams 5 5 d i c  

feet of Clanon PM-100 Absorbent and operates at a maximum flowrate of I2 gallons per minute. Operam d 
th~s system IS not slpficantly M e n a t  from ether equrpment incotparatad htbc m 

3.2 6 OU-7 Seep Passive Treatment System 

The OU-7 Seep Pasave Treaunent System consists of two parallel 25 mcmn SockfdtcisfolIowd by one to h e  

55 gallon Granular Achvated Carbon [GAC) drums placed m sem ' b s e  ecmpmm& are contalned rn a below 

grade carbon steel tank Other components mhde a wmbrmttloQ tohlim and fl~wratc meter, a hydrogen 

peroxlde (H202) a&tm system, and a sump hgh level visual alarm fix leak dattctloa The system nceives water 

from the Passlve Collectlon System by gravity dram and gravay prowdcs the n d v e  force €or system OpCratron 

Entry mto the system vault reqwes a confined space perrmt. 

I 

m 

s" 
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4 0 PROJECT TEAM ORGANIZATION AND RESPONSIBILITIES 

The Rockv Flats oversight contractor has overall responsibility for the Health and Safety Program at the R a R y  

Flats Plant The subcontractor is specifically responsible for the Health and Safety Plan for the operauon and 

maintenance of the Consolidated Water Treatment Facilitv The project Health and Safety Orgmzatlon is shown 

in Figure 4 1 Major responsibilihes for key personnel are summarized 111 Table 4 2 
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Table 4 2 Project Personnel 

KAME AliD 
COUPAVY FUNCTION 

RVRS Ty Vess 
Contractor's Technical Representauve 966-6540 4012 

RMRS Tonva Sangaline 
ER HeaIth and Safety 

RMRS 

RMRS 

@ RMRS 

RTG 

RTG 

RTG 

RTG 

EXTENSION PAGER 
(966-4000) 

Randal Tyson 
ER Radiological Engineer 

Annette Schmiechen 
Project Manager 

Russ Cirillo 
Project Manager 

Erich Tiepel 
Program Manager 

Bartley Conroy 
Corporate Health and Safety Officer 

Terry Toler 
Project Manager 

David Barnes 
Site Safety Officer 

966-5392 3052 

966-8172 

966-3191 

966-5876 

969-85 1 1 

969-85 1 1 

966-6377 

7982 

4484 

401 1 

1361 

966-5352 3542 



ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SlTE Maplual RF/ER 95-01 18 
Consolidated Water Treatment Fachty RevidonNo 1 
Health and safety Plan paee 38 o f  94 

orgii!u?atim EnwoIlrmental Rcstmtlm 

Title General Description Bespeasibllities 

Project Manager Has authonty to 
dlrect response 
operations lts5umes 
totpl control over slte 
acthhes. stapwork 
aushcrnty Ensum thet the Work Plan 1s completed 

andcmscbdlde 

pnppreSthefiaalnportandsuppartfiles 
mtheprqfea- 

ProJect Slte Advises the Project . Periodically~tSPPEond 
Safety officer Manager on all aspects aqutpmenb 

of health and safety 
on we Stops work If 

worker or publlc health 
or safety 

any opcratmn threatens . € ? m u r e s t h a t ~ c t i v e ~ g a n d  
eqrnpment arc properly stored and 
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Table 4 3  (Continued) 
Subcontractor Personnel Responsibilities 

Title General Description Responsibilities 

Project Site Safety Officer (conunued) 0 Sets up decontarmnauon lmes and the 
decontarmnauon soluuons appropnate for rhe 
type of chemcal contammuon on ate 

0 Controls the decontarmnauon of all eqwpment, 
personnel, and samples from the contarmnated 
areas 

0 Assures proper m a l  of contammated 
clohng and matenals 

0 Ensures that all reqwred eqwpment IS 
a v a i 1 ab 1 e 

0 Noufies RMRS personnel by telephone or 
rad10 m the event of a emergency 

Subcontractor Health and Safety Manager 0 

0 

0 

Develops Health and Safety Gwdelmes 

Rewews Project Health & Safety Plans 

Develops slte-specific Health & Safety 
procedures with Project Site Safety Officer 

Conducts mspect~ons, reviews compliance and 
reviews health & safety records 

0 
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Table 4.3 (Contmued) 
&lrcwtnrstor Personnel 

* 

Title General DesEnptlon . 

Health and 
safery 

Speclalrst 

A 
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5 0 HEALTH AND SAFETY RISK ANALYSIS 

The hazards associated with the operauon of the Consolidated Water Treatment Facility rnclude hazardous 

substances (chemical and radiological), physical hazards thermal hazards, and posslble construcuon 

hazards 

5 1 HAZARDOUS SUBSTANCES 

Potenbally contammated wastewater collected on the RFETS site are expected to contarn numerous 

hazardous substances This Sectlon IdenBfies and addresses potenual chemcal hazards 

5 1 1 Chemical Contaminant Hazards 

It would be impossible to list all potenual hazardous contarmnants to be found rn RFETS wastewaters 

Chemcal hazards posed by site contaminants 111 routme CWTF waste water sources are lmed rn Table 

5 1 Non-routme waste water sources will be analyzed on a case by case bass and any new routme 

sources will be added to this document and Table 5 1 
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orgllmzstlan. I 3 l V l K t m -  

f 

m 
Aid 

PEL (OSHA) 
Colrt.miMRt A d a  or TLV 
( ~ Y W a Y m  Level (ACGLB) 

(AbbnvLtbns) PEL) or REL IDLH 

-ppm 

9.24 

-3 

10 00 

96-MDR ERMUt33 
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Table 5 1 (Continued) 

Chemical Hazards Posed by Site contaminants and Route of Exposure 

Physical/ 
Chemical 

Character 
istks 

PEL (OSHA) 
or TLV 

(ACGIH) 
or HEL 

100 PPm 

Contaminant 
(Synonvms) 

(Abbreviations) 

Adion 
Level 

('12 PEL) 

50 ppm 

FiAt 
Aid 

IP 
eV 

11 06 

- Routes of 
Exposure 

Inhaliltla 
Ingeshon 
Contact 

IDLH 

1 1 Dlchlolw 
ethane 

3 000 ppm colorless, d y  
hqud 
chloroform We 
odor 

Amfiaal resplrahon, 
Seek m d c a l  
attenhon Imgateand 
wash area af€ected 
ImXlledlately 

1J Dlchlolw 
ethene 
(1 2 Dichlom 
ethylene) 

1000 ppm Colorless hqwd 

acnd, 
chlmform w e  
odor 
UEL 128% 
LEL 56% 

Wth Sllghtly 
Inhalahon 
Ingeshon 
Contact 

Artlfiaal r e s p h o n ,  
seek medlcal 
attention Imgateand 
wash affected mea 
IIilXUedlately 

965 

- 
8 88 

- 
11 00 

- 
11 47 

- 
9 45 

5ppm Colorless to 
brown sohd 
Wlth an odor of 
mothballs. 
Flammable 
sohd 
UEL 59% 
LEL 09% 

Inhalahon 
Ingeshon 
Absorpion 
Contact 

ktifiaal resphon, 
seek medlcal 
attmhon Imgateand 
wash affected area 
medlately 

Naphthalene Eye and slan 
Untatlon. 

excltemt 
headache 
vormttlng 
profuse 
sweatlng 
jaundice. 

Eye and slan 
lllltatlon, 
dennatihs 
headache 
dnmSlXBS 

175 ppm 350 ppm 700 ppm Colorless 
hqud, rmld 
sweet Odor 
LEL 75% 
UEL 125% 

Inhalabon 
Ingeshon 
Contad 

1 1 1 Tnchlom 
ethane 
( M d Y  1 
chlomform) 
(1 1 1 TCA) 

C* 
TetlachlOllde 

(Tetrachlom 
methane) 

Aarfiaal resplrahm 
seek medlcal 
attention Imgateand 
wash affected area 
UIlIlledlately 

Amflclal r e s p t i m  
seek medlcal 
attenhon Imgateand 
wash affeued area 
IlIlmedlatelY 

lppm Colorless 
hqud, sweet 
odor nd 
combumbl e 
VP 91mmHg 

Inhalahon 
Ingeshon 
Absorpion 
Contact 

Tnchlom 
ethylene 
(Ethylene 
Tnchlonde) 
UCE) 
(Tnchlom 
delle) 

50 PPm Colorless 
hqud, sweet 
odor 
E L  8% 
UEL 105% 

Inhalahon 
Ingeshon 
Absorpion 
Contad 

Altflaal resptlon, 
seek medlcal 
attention Imgateand 
wash af€ected area 
unmechately 

Headache 
vezhgo 
ylsual 
Qsturbance 
vormtlng 
MUS~ZI, eye 
and* 
UntatlOn - 

%VMR ERM 0033 
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Table 5 1 (Contmued) 
- 

Chemical Hazards Posed by Site Contaminants and 

PEL (OSHA) 
or TLV 

(ACGIH) 
or REL 

m 
Ala Q)I H (Abbmvhtha) 

NA 

2.5 mdm’ 
(Resp) 

NA NA 

50 mgfin’ 

S D M R  ERh4-0033 
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Table 5 1 (Continued) 

Chemical Hazards Posed by Site Contaminants and Route of Exposure 

Physlcall 
Chemical 
Character Routes of First ~ p o s -  IP 

ktks Exposure Aid SVmDtOmS eV 

PEL (OSHA) 
Action or ri v 
Level (ACGIH) 

(% PEL) or REL 

0005 0010 
m@m3 mdm’ 

025 05 
m@m’ mg/m’ 

os 0 002 
Crm’ mdm‘ 

IAW HSP 
13 04 
section 

IDLH 

Carclnogen 
(5 rngm’) 

sllver gray or 
tm whte bnttle 
sohd 

Inhalatlon 
Absorption 
Contact 
Ingeshon 

NIA Jmgate and wash Nasal ulcerahon, GI 
affected area e b e n c e s .  
m d t e  &cal respiratory lmtahon. 
attahon 

sllver wlute, 
hghtlY 
lustrous 

A httle, grey 
wlute sohd 
noncom bustlble 

explosion 
hazardmdust 
or powder 
form 

hght 

Inhalatlon 
COntaa 

For eye wtposure, 
lmgate eyes 
m d a t e l y  

Respl-ysympanrrr 
fatigue, weakness 
waght 10s 

4 

4 

I 

Cmnogen 
(9 mdm3) 

Sllver whte Inhalatlon M i a 1  resphon. Pulmonary edema 

sohd attenhon chtlls. muscle aches, 
blue tmged Ingesuon Seekmed~cal cough hghtchest 

MUSe8, VOrmtlng 
d l d e a  

00025 0 005 
mg/m3 mum3 

CesUm No 
Emdence 

sllver wlute, 
d u d e  metal 
or sllvery 
hqwd 

Inhalatlon 
Ingeshon 

No 
Ewdence 

Bluewlute to 
steel gray 
lustrous sohd 

Inhalatlon 
Ingeshon 

A r b f i d  r e s p h o n ,  
Seek medlcal mucous membranes, 
attmhon Imgate and 
wash area affected 

Conosve to slan and 

carunogen of the 
lungs, nasal canty 
stomach, larynx 

Reddsh. 
lustrous 
d e a b l e  sohd 

Inhalatlon 
Ingesuon 
Contaa 

Imtation of eyes and 
mucolls membmes, 
Phaaynx, polson by 
ingestion, mal taste, 

system ladneys and 
damage of nemous 

llvu 1 
Iron 2500 

mg/m3 
Reddsh brown 
sohd 

Inhalatlon 
Ingestion 

Pason by mapen 
toneal mute, bssue and 
lunglmtant and 

96-DMR ERM-0033 
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Table 5 1 (~ontinued) 

Chemical Hazards Posed by Site Cm€ammanDo rrnd Route o€ Exposure 

PEL (OSHA) 
Action or TLV 
Levo1 W G I l I )  

Ph PEL) or REL 
FInt 
Ahi 

NA NA NA 

(Soluble) 2 (Soluble) I 
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Chemical Hazards Posed by Site Contaminants and Route of Exposure 

PEL (OSHA) 
Contamhiant Action or TLV 
(Synmyms) Level (ACGIH) 

(Abbreviations) c/? PEL) or REL IDLE 

Physical/ 
Chemical 
Character- Rwtea of 

ktks Exwarre 

Potassum I 2 5  mum’ I 5 mdm’ 
cyamde 

I 25 mgh3 “‘lute granular or 
crystalhe sohd wth a 
fan& almond hke odor 
Contact wth aclds 
releases hghly flammable 
hydrogen cymde. 

Inhalation 
Absorption 
Ingeshon 
Contact 

Imgate and wash area 
affected lmmedlately 
Artlfraal Kqlllatlon, 
seekmedlcnl 
anentim 

Steelgray nonmetalhc 
element combusable 

Inhalation 
Absorpion 
Ingemon 
COlltllCt 

Selentum 

mte ,  lustrow solid 
metal 

Inhalahon 
Ingeshon 
COlltllCt 

4 

4 

Inhalation 
Absorption 
Ingeshon 
CCQtllCt 

“‘lute granular or 
crystalhe sohd wth a 
famt, almond 1dce odor 
Contact wth a d s  
releases hghly flanmrable 
hydrogen cyamde. 

Sllvery whte metal Ingeshon 
Mahtlon 

Yellow-orange powder or 
darkgray odorlessflakes 
dispersed ln alr 

Inheletton 
lngeshon 
Absorpion 
Coatact 

NA Wlute, odorless sohd 

% DMR ERM-0033 

P 
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Table 5 1 (Continued) 

Chemlcal € I d  Posed by Site Csetaminasts aad Route of Ekposure 

Key 

ACGIH 
C 
CNS 

IDLH 

IP 
LEL 
Wm’ 
NIA 
NA 
OSHA 
PEL 

PPM 
TLV 

UEL 

VP 

npt  

P%m’ 

I 
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5 1 2  Process Chemical Hazards 

In additlon to the hazards posed by contammants contained in the mfluent waste stream, chermcals used 

in the treatment process pose a hazard to personnel Table 5 2 presents a summary of the chermcal 

hazards routes of exposure and first aid for each process chermcal used m the water treatment Matenal 

Safety Data sheets are contained in the facility MSDS binder, whlch will be mamtamed m conjunctlon 

with this document 

Chemical Concen 
(Svnonvms) trat ion 

Table 5 2 Process Chemical Hazards 

Chemical Hazards Posed by Process Chemicals and Routes of Exposure 

Hydrochlonc 
Acid 

7 38% 
(Reagent 
Grade) 

sodlm 
Hydromde 
(Caustic Soda) 
(Lye) 

50% 
solutlon 

25% 
Solutlon 

50% 
uv 
System 
35 % 
In dnuns 
2% 3% 
Tk9 

I 

TLV/PEL IDLH 
I 

Yone None 

1 m m  75 ppm 

PhvsiaY 
C hernial 

Charac lcrislica 

Green or vellow 
hqud 

Wlute, odorless 
sohd before 
-g 
&agreeable, 
sweet odor 111 
so'mon 

BP 3204 F 

Colorless hqud 
wth a shghtly 
sharp odor 

I 
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sulfuric Aad 

Table 52 (Contin@ 

Chemlcal FSazmIs Posed by procesS Chemical8 aad b u t t s  d Exposure 

10% Sohmon 

12% 30% 

100% 
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5 2 RADIOLOGICAL HAZARDS 

The radlological hazards associated with operanon of the Consolidated Water Treatment Facility anse from 

alpha, beta, and gamma radiatlons which are emitted from the attendant radlonuclides d m g  decay 

Alpha beta and gamma radianons are all forms of ionizmg radiatlon The chromc health hazards 

associated with exposure to ionizing radiatlon may include an mcreased nsk of cancer and genetlc effects 

Vanous acute health effects are associated with hgh radiatlon exposures An acute health effect is defined 

as an observable phvsiological change appeanng withm days to several weeks after exposure Actual 

radlatlon levels and radionuclide concentratlons expenenced m operatmg the facility are well below those 

necessary to produce measurable acute health effects The pnmary radlological concern at the CWTF IS 

the possibility of becormng mtemally contammated with radloactlve matenal 

CWTF operators could be exposed to low levels of alpha, beta, and gamma radlatlon through external 

beta/gamma radiatlon, radioactlve air paruculates and radloactlve contarmnatlon The greatest potenhal 

for health effects is from radioacuve materials at processes or matenal locauons m whch the contarrunants 

contamed m the waste stream are concentrated (e g filter press, ion exchange column #1) Momtonng 

methods, worker exposure limits, and admmistratlve actlon levels for these ra&aBon exposure aspects are 

separately addressed m h s  plan 

5 2 1 External Radiation Exposure 

a 

Both beta and gamma radiatlons are emitted by the radlonuclides whch may be present m the 

Consolidated Water Treatment Facility waste stream External beta radlatlon cannot penetrate beyond the 

shallow layers of the shn or the lens of the eye, and so associated hazards are confined to these areas 

Eye exposure to external beta radiatlon is greatly reduced or elinmated through the use of eye protechon 

External gamma radlauon, unlike beta radiatlon, readlly penetrates deep mto the body and IS therefore 

hazardous to mtemal organs Clothing and eye protecnon are not effectlve at reducmg external gamma 

radiatlon exposure Three accepted methods to mmmize gamma exposures are 

the use of shelding between personnel and the radlauon source, 

0 mnimizing tlme in the radiauon area and 

0 maximizmg dlstance from the radiatlon source 
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a Due to low levels of gamma dation, external sheldmg desgtwii to rabp gamma radtatm exposun 

should not be necessary for workers at the c&.rp Should external radutlm be of cuncem, the most 

effcctlve methods o f  reducmg worker exposUte to extemal gamma -on wdl be by postmg areas whete 

elevated gamma exposure mtes ex- and hitlng the amount o f  tune workers spend m h arcas. 

Systems and work asstgnmcnts may be reevaluated to ensure that operatots are rmntrrining a maxmum 

posslble distance from radnhon sources 

533 Internal Radiation Exposure 

Alpha radmtlon 1s the primary rachatlon hazard whtch may be in the CWTP wase stnam. 

Personnel mvolved m normal operatums at the CWTF splould not elyx)cplttr quan6ties o f  xadmactwe 

m a t e d  above ROI 3 01, Appendtx W 1  free r e l w  h t s  m nard inffuent waters, Alpk-rtldiamn, due 

to it‘s rclatlvely large mass Imd charge, does not pose an exterrrrtfmmrd and wrll not penetrate the outer 

layer o f  dead slan cells However, alpha racWcm 1s a sisnificpnt m t e d  tEazord clue to the large amnmt 

of energy d c p t e d  m small, i o c a b d  8nas of lnternnl organa Alpha -on 15 prmcipally adrmtobd 

to the body by lnhalahon o f  airborne contarmnamn but ingesaoq in- and abeorption of su&e 

ContaIuInahOn through the slan arc also possbk Radioach~e c o n m n  m the form uf 1- 
mated 1s capable o f  mgratmg or be- transpolted by a vancty ofmchammm SRacBaamvmentd 
personnel, vehtcles, equrpment, and wmd 

1 

Am pgmculates that are suspended or have setk i  out on hmmntal sadfaces (equipment) and have been 

resuspended pose an mhalatmn hazard. DnnIang contarmnated water, cmmunmd food, and/or 

transferring contarmnatton to the mouth pose an ingestion hazard. Amuwms, Irceratmns, or punctum 

of the skur rtsulang from contact wzth amtammated surfaces pose an iqearn brzard Abmption 

hazardsea when mhxctivc -are ChermCaIly koqmatedurasubscanoe that~sabk to permeate 

theslan 

Exposure to radmamve contammtion and the potcntd for mterxmi conbmmattan can be amtrolled by 

the proper use and removal o f  PPI!, admmarabve controls m txdudbd areas mciudmg pr&Wans 

agamst snokmg, ea-, d d m g  and chewmg, and properuse ofxcqmtms wbmbormconmxunatlon 
above prescrrbed hmts 1s poslsl’ble or s\spccted 
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5 3 OPERATIONAL SAFETY HAZARDS 

The pnmary operauonal safety hazards and associated with this work and the control measures whch will 

be implemented include the following 

Iniunes from movine and/or eneroized or Dressurized Darts and machinery, engmeenng controls 

mclude the installahon of guards to prevent contact with movmg machmery, adrmmstrauve 

controls include the use of lock out/tag out procedures to prevent mj~ry from energized and/or 

pressunzed systems 

Iniunes from defecuve tools or mishandling of tools, materials. or eaumment, controls will 

include inspecuon of all tools pnor to use for defects or damage and thorough t r a m g  of 

operational personnel in the proper handling and use of the matenals and eppment  m use at the 

treatment facility, proper eqwpment use will be controlled through the use of approved Standard 

Operating Procedures 

Inlunes from falls dunna work performed at above ground locatlorn or from beme struck bv 

falling obiects controls will include tranng and use of the proper fall protecuon equpment and 

use of hard hats where construcuon hazards are present. 

Iniunes from slips. UIDS. and falls from worlang on wet surfaces or in mdeauatelv illurmnated 

work areas controls will include proper housekeeping and control of liqud and snow and ice on 

walhng surfaces and the use of slip resistant surfaces adequate lightmg will be prowded and 

mamtained in all work areas requinng access 

Iniury dunnr! work in confined spaces, All entnes mto deslgnated confined spaces will be 

performed m accordance with the Health & Safety Prachces manual, secuon I-E36-HSP-604 

(Confined Space Entry Program) 

= Inrunes from failure to wear DroDer Dersonal Dtotectlve eaumment, Secuon 8 0 of t?us Health and 

Safety Plan contains requirements for selecuon and use of pers~nal protectwe eppment  dunng 

all tasks associated with operauon and maintenance of the treatment facility Operat.10~1 

personnel receive training in the use of personal protechve eqwpment and are requred to read and 

acknowledge understandmg of the contents of thls plan Addhonally, Dally Safety Bnefmgs 
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are conducted at the be-g of each hft to k u s s ;  planned achvihes and control measures 

requred, mcludmg the proper personal protectwe clothmg In &t~on, safety concerns for non- 

routme acaviaes unll be addressed m the re-te precvdutron brordiag 

5 4 ENVIRONMENTAL AND BIOLOGICAL HAZARDS 

In addmon to the hazards descnbed above, dumg the operahon and maintenance of the treatment 

faality, there IS the potential for worker exposun to hrgh wllbds, senow temperature extnms, 

biologxal hazards, UV light and n- HI& WllBdS p u e  a hazard to workers in areas ourst& the 
CWTF buildmgs Outsrde work will be curtatled due tb sustanred windo followmg RFFiTS Plant 

announcements. Potenballj! senous temperature extremcg could PPoQa heat rcW Illnesr;cs such 

as heat stroke, heat exhaustron, and heat cramps for workers outside the hldmgs. Dunng 
extreme cold weather, the prunary hazards of cohccm for aKlLiEcm outs~de wilf be hypothema 

and frostbite 

The mam biological hazards of cmcent, agam pnmazily outaide the bddmgs, will be xusect and 

droppmgs may also be a amem in areas t h t  mice h b t  bites ~ t i w m s  from @ 
Contact Health and Safety personnel If there IS any queshmd a Wogd haeml 

Ad&tiody, equpment and machmery may generate levels of llDjse that could cuntr~bute tu 
chron~c heamg loss UV hght from the WmO, system could cause UV toAiphcm damage to 

the eyes and slan If the &el& are removed h m  the vitwmg ports while the aqurpment 1s m 
operabon 
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6 0 GEYERAL SITE REQUIREMENTS 

Given the &verse nature and potential effects of the expected contarmnants at the Consolidated Water 

Treatment Facilitv safety precautions are necessary to ensure maximum protecuon of human health and 

the environment This secuon presents general requirements which apply to all acuviues on the site The 

purpose of these requirements is to ensure that operators and other subcontractor personnel mvolved with 

the operauon of the CWTF are properly prepared for the acuviues they will be perfomng 

6 1 EMPLOYEE TRAINING 

All operators and associated personnel worhng on b s  project shall be tramed m accordance with the 

requlrements of 29 CFR 1910 120(e) A training file for each subcontractor ste employee will be 

maintamed on site This training file will include ceruficates and tramng records requlred by the 

subcontractor as well as site specific forms generated by the mam contractor A t r a m g  file contamg 

the subcontractor records will also be maintamed at the contractor's project management office 

6 1 1 40-Hour Hazardous Waste Training 

"Ins warning shall be a 40-hour hazardous waste course comparable to RFETS HAZWOPER t ramg and 

shall fulfill the requlrements of 29 CFR 1910 120(e) 

6 1 2  24-Hour On-The-Job Training 

In addiuon to 40-hour Hazardous Waste Site Training a site specific OSHA 24-hour on-the-job training 

shall be given to all workers and properly documented Thls shall consBt of a review of site contaminants 

and hazards the contents of thls plan and the acuons to be taken m the event of emergencies Employees 

shall also be tramed on the use of MSDS sheets whch will be available to all personnel for chemicals 

used at the treatment facility 

6 1 3  Respiratory Protection Training 

The subcontractor Respiratory Protection Program (RSP) has been approved by the maxi contractor 

Industnal Safety and Health Respiratory protecuon training is mtegral to the RSP Field personnel will 

complete the level of respiratory protecuon traimg that is appropnate to their job descnpuon (in 

accordance with 29 CFR 1910 134 and HSP 703) dunng mud 40 hour OSHA tramng and annually 

1 0 
I 
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thereafter Topics that wll be covered for the subcontrttctor operatmw penaxme1 at the CWTF wdl 

mclude the followmg 

0 Overview of respiratory protechon, 

0 Physlology of the respiratory system, 

Classlficahon of respyatory hazards, 
0 An-punfymg resprators, 

0 Respirator selecbon, use and hrmtahons, 

Fit testing, malnte- and cleantng, 

0 Exammbon 

6 1 4  Supplemental Tnunrng 

Supplemental trammg shall tncludc the followmg 

8-hour OSHA s u p e m  t ramg (managers, super&ors, sMt foremen, ate Wth and Safety 

a Micer), 

Current 8 hour OSHA refresher traltllng (all employees), m accordance wrth 29 CPR 1910 120, 

Respuatory protection mwlurg (all employees), 

First aid and CPR tramng (at least one employee per duft and tk HSO), 

Confined Space Entry Trsutllng (sluft foremen and HSO), 

Pressure Safety Awareness and Intermediate PresStuG Safety (shtft foremen, opemfms, and HSO) 

The Project Manager shall be nsponslbk for venfymg the cumtlt status uf trarmng for all employees 

asslgned to the project Any Miclcncies shall be cleared prior to the employee be- wotk on thc 
field portton of the project 

Finally, all employees must read and acknowledge tn mtmg that they have read thrs ste specific Health 

and Safety Plan A sample acknowledgement fonn IS shown on Figure 6 1 Blank forms must be kept 

ln the ste office and will be accesiile to the on duty operatar at all tunes. On@ s p e d  forms for 
project personnel wlll be kept m the p w c t  files All personnel worlang under the pram Health and 

Safety Plan will also read and understand the subcontractor Health and Safety Program Manual 'lie 

precedmg requrements are those that must be sawfied for any subcartrPcbor fieId work 
@ 
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RIG GROUP TECttNOLOGIES wc 

HEALTH AND SAFETY PROGRAM 
HEALTH AND SAFETY PLAN 
ACKNOWLEDGEMENT 

Project Number 

Project Name 

Project Location 

I hereby acknowledge that I have been given a safety briefing on the work I am to do on 
the above-referenced site I understand that the site may contain materials classified by 
EPA or others as potentially hazardous I have read and understand the safety plans for 
this project and will adhere to the procedures contained therein I have been instructed In 
and understand the use of the safety equipment for this project 

%a- 
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regardless of the ate maay slte-epeclfic traintng rsquire- and quahficahons fof 

parttcular job descnptrons or tasks These qwrements;lshall & addnssed on an d w d u a l  bass as 

needed All operattons personnel will receive ate specific tra- pertabng to &meals arad mate& 

used m the operatton of the CWTP regardmg the routes of exposun and adverse health effects 

Then a& 
P 

6 3  MEDICAL MONITORWG 

All employees asagned to a field p j e c t  at a hazardam waste ab shall he part of a Medical Monitming 

Program and shall comply with the requirements of 29 CFR i910 12qf) 'Ibb subcmtmtor projea 
Manager shall be responsble for venfymg the current m c d d  -toring status for all  employees 

asggned to the project. An annual physical and mdcal  evaluation 1s requued of all subcoaraacttx 

personnel to be cleared to work on ate Any deficwsmcs shaU be dead pnor to the empbpe doing 

any field work on the f d d  project. Written tecorils & o m  an e@yee is not mstnctd from w o h q  

on a havvdous waste slte ( a d  cstal&@ng fitness to wear a resprator, ifappkble) shall bc msmtmm& 

at the on ate project office 

6.3 DAILY SAFETY BRW'INGS 
- 

As descnbcd ~I I  Section 6 1, all workem shall receive a safety hdkg on the mknts o f  h plan p ~ o r  
to b e g m g  work In be p & d  at& besuuringuf eocb 
sluft. The bnefing shall be conducted by the shtft Health and Wety Ufficcq d shall cover the specfie 
tasks to be performed for that shift. Health and safety ccnlccms for phmed testrS shall be nwewed, and 

requuedpmceduresdwcussed T h e a t t e n d t e s a t t h e ~ e ~ a n d t h e ~ Q e c ~ d , s h a l l b e ~ ~  

m the dady Safety Bnefing Report shown on Figure 6 2  A supply o f  biank sgfetr Briafiag Forms wdl 

a heal& and safety tmefii 

i 

be kept m the operatlons office 

6 4  POSTING AND SITE ACCESS 

The Rocky Flats Envmmmcntal Teiehndogy Site 1s a controlIsd access a m  mth the CWTF locrsted lllslctt 

the Rocky Flats controlled area fencing Access to zhe Wotsang areas of dre CWTP ShOU be b t t d d  W 

subcontractor operatmu andsupervmry peaoxme1 m additton to aplnoprratt contcactop managcmcnt pnd 

support personnel Personnel enkmg any area of the fadity &r than the affia shall sign m ?he 

M d m g  Access Log located m the office in Bldg 891 First t l m ~  acces far an dwdual  d requue 

a slte speclfic safety bnefing given by the facihty operator and domumtd m the h l d h g  Acccss Log 
Any mamtmance or other personnel wdl be tratned m accordance - 

Y 
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with the requirements presented in this secuon and may also be accompamed by an operator, as 

appropnate Communicauon between CWTF personnel shall be mamtamed at all umes via voice 

commumcauon or two way radio communicauon 

No areas of the CWTF are considered to be exclusion zones due to hazardous matenal, radiological, or 

physical hazards It is still desirable to minimize and control general access to protect equlpment and 

prevent accidental release of hazardous or radiological matenals, therefore access to all enclosed areas of 

the facility except the office, shall be controlled by CWTF personnel 

A map of the CWTF is attached as Figure 3 1 

6 5  BUDDY SYSTEM 

All work that requires an operator to dlrectly handle sample or transport hazardous matenals, hazardous 

waste or waste containers at Rocky Flats requires the use of the buddy system This mcludes process 

chemcal preparation drum or chemical transfers and mamtenance The buddy system ensures that each 

worker is observed by another worker who can provide rapid assistance m case of emergency In adhuon, 
any work requiring greater than Level D protecuon requres use of the buddy system Plant personnel may 

operate the plant without use of the buddy system provided rad10 contact is mamtamed At no tlme shall 

any worker engage in any lund of emergency response without the use of the buddy system Workers 

shall immediately evacuate the danger area upon discovery of a potenaal emergency sltuaaon 

a 
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o r p z e h a  E n n r o m a e d b t u m  

Thts project mvolves the opera~on of an exlstmg CWTP POBcnttd ~ m e q p c y  stuatiam during work at the 

facility mclude fire, hazardous substance release, employee castrunmattar, acudcnts a& safety 
precauuons wll be taken to avad emergency sltuabons. However, if an emcrgency-rlas mse, tbe pmccdma 

descnbed rn this X C h O n  w'rtI be f d o w c d  Ab, preparaWzy steps tmesaty fix respondnrg to an e m t r p q  

StUahOn arc given below ond they should be compkd wrth Mbm any workat the slte 

Ihe mam cuntractor mammas an emergency response telephone e;rrteasiOn o f  2911 at Rocky Flats plant 

Extensum 2911 may be reached fmm any plant ste telephone and wdl €mm&ae co~plbct the d e r  mth 

the Fin Department, Piant Sxmty, the Central Alarm Staheq-dre shrft- and,durmgfirst&ift, 

Occupauonal Health If evacuamn 1s neccssq, emt the buddbg ar t d e r  vm the 1he;~1c8c exlt and proceed 

to the pnmary assembly ana batted bctwem the two rows afcargoantakrsdinctly north ofwlltdurg 891 

If the pnmary assembly area IS downwmd from the event that makes emcuahan neccsaq, gs 80 the 

secondary area The secondary assembly a m  I located cast o f  tfie CWTF between t m k s  T891B aad 

T891P Once there, be certam that your SupeMsor has a c c d  fm you andfollow mamgement direcaoas 
Emergency escape mutes 8n poBhEd near each exlt of the f a a h t y d p c ~ l  who fhquent the CWTP 

shauld be farmhar mth the escape routc from any given krcsttton atthcfkdtty Pkaenote thatthere ism 

operauon w i h  the CWTF that 1s wtal emugh to delay an evacuatxm €or even m msepnt. 

7 1  FIRE 

The first mponsbility of any employee hovenng a fire I to rpf& tbe alarm. UNDER NO 

CIRCUMSTANCES SHOULD AFdYONEA'lTEMPTTO HGHTA FIRE ALONE. Those personnel t m b d  

as First Responders may thenuse a fire extlngurher or dtczrergtze mall firesm those sitmtmm where then 
IS no perscmal danger m domg so Five fin exbngmhrsm located m Bmldmg 891, one next to each& 

the five doors. Two fire exungwshes are located m both the precrpatation trader (T9OOB) axxi the 
InICrOfiltrattOn trailer ('TWOA) also next to each of the four doors Each coqxmy v h l e  1s equipped wdh 

a fire exunguxsher for use at the remote collectron fa&= 

m 

I i j  
Q 
& 

All personnel should move or be moved to a safe dstance from any area mdved m a fite sltuauon Then 
1s no lastalled fire alarm system m the CWTF so the emergency extawam at 2911 dndl be CaHad 

i d t e l y  The Subcontnrctot shift Foreman shall mmcdiately subammctor and conmaor 

personnel 
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7 2 HAZARDOUS SUBSTANCE RELEASE a 
7 2 1 Definitions 

ESIERGEVCY RFSPO’JSE action is a response effort to an occurrence which results, or is likely to 

result in an uncontrolled release of hazardous matenals or substances Thls does not mclude response 

to incidental relzases of hazardous matenals or substances An EMERGENCY RESPONSE mvolves 

support efforts bv emplovees from outside the immediate release area or by designated responders (e g , 
HAZMAT Team or Radiological Assistance Team) 

INCIDEVTAL RELEASE includes spills leaks or other releases where the substance can be safely 

absorbed neutralized or otherwise controlled by employees or mamtenance personnel m the imme&ate 

release area at the time of the release It also includes releases of hazardous substances for whch there 

is no potenual safety or health hazard (1 e ,  fire, explosion or chemcal exposure) above the normal 

operaung conditions in the work area Use of addiuonal pers~nal protectwe eqwpment (e g , chemcal 

camdge respirators) not used dunng normal work acuviues is not allowed 

RELEASE means any spilling, lealang pumping, pounng emttmg, emptymg, dlschargmg, or dumpmg 

of a hazardous matenal or hazardous waste in any building/contaiment or to the environment. 

REPORTABLE RELEASE any unplanned solid or hqud releases of a hazardous matenal or a 

hazardous substance that occur mide or outside of any buildmg or contament 
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73.2 CWTF Release € I d  AnaJysis 

Table 7 1 contams a hazard a n a l p  of all matenals at the Consoli&i&d W#cr Reotment Facihty that 

have the potenha1 to be released and the appropnate level of ptmmd plotectwe equpment nqmed for 

spill response This llstmg of appmpnate PPE should not to be c a  LIS pern&smon for operators or 

other personnel laclung the proper tra- to respond to a ell 

Table 7 1 Spill Response EIazardA&pb 

1 MATERIALSPILLED sPILLpRocEDt’BEs I 
Hydx~chkmc Aad I 
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\-IATERI\L SPILLED 

Calcium Hvdrovlde 
(Lime) 

Sulfunc Acid 

Hydrogen Perovlde 

Powdered or Granular 
Actlvated Carbon 

Spent Granular Activated 
Carbon 

L q u d  Wastewater and 
Slum 

Sludge 

Table 7 1 (Cont ) 

Spill Response Hazard Analysis 

SPILL PROCEDURES 

Dnr Sweep up and contamerize for 
reuse or disposal control dust 
generatlon dunng cleanup 

Lqud solutlon Absorb wth 
wversal absorbents or clean up wth 
wet vacuum. 

Cover wth sand neutrahze wth soda 
ash, he, or neutrahzer only with 
adequate ventdatlon as carbon 
dioxlde IS generated place m 
appropnate contamer for dispasal 

Flush area with water place m 
appropnate contamer for & s p d  

Sweep up and place m approplate 
contamer for storage or q s a i  If 
large spdl m small space, ensure 
ouvgen levels are above 19 5 X 

Contam spdl place material III 
appropnate contamer for @d 

Contam spdl absorb wth uruvmal 
absorbents or recover wth w e  
vacuum or pump place m appropnate 
contamer for &sp& 

Place sludge matenal m apprcpnate 
contamer for disposal perform 
decontarmnatlon of area with soap 
and water 

Notes Supphed ALr 

Self Contamed Breathmg ApparaNs 

h Punfymg Resprator 

PERSONAL PROTECTIVE EQLqPWENT 
REQUIRED 

Level D Work clothes (Twek opt~onal) 

face sheld leather work gloves Au punfymg 
respmtor wth HEPA mtndges for dry cleanup 
d dust cannot be controlled 

safety shoes safety glasses or goggles and full 

Level D Work clothes wth plastic coated 
Tyvek safety shoes wth neoprene boot coven 
safety glasses wth full face h e l d  elbow 
length neoprene or butyl gloves No enny 
wthout SA or SCBAb d morutonng indicates 
levels above 'IZV of 1 mdm3 

Level D Work clothes wth plastic-coated 
Tyvek safety shoes wth neoprene boot covers 
safety glasses wth full face mask, neoprene or 
butyl gloves SA or X B A b  requued If 
morutonng mdicates levels above TWA of 1 
PPm. 

Level D Work clothes safety glasses mth 
s d e  sluelds s a f q  shoes 

Level B Total body Saranex sutt safety shoes 
wth neoprene boot covers mer and m e r  
c h e m d  &ant gloves Ax momtmng for 
compounds m Section 8 2 

Level B Total body Saranex slut sa fq  shoes 
wth neoprene boot wvers mer and outer 
chermcal resistant gloves Au momtmng for 
compounds m Wion 8 2 

Level D Tyvek c o v e d  safety shoes s a f q  
glasses wth full face h e l d  neoprene or butyl 
gloves APR or SCBAb requlred If m m t m n g  
mdicates levels above those noted m Sectlon 
8 2  

I 
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7.2 3 Initial Response Requirements 

If an employee properly trained in accordance wth the requucmerrt M section 6 0 dtscovers an madem4 

release in Wher work area and IS knowledgeable of the associated hazards, the employee may take 
immediate actlon to contam or control the release (e g , shut a valve to stop the flow) The sh& foreman 
shall be immediately informed of any such actfon and Cm accordance wth Section 6 5 ) be pnatnt for any 

further acuons taken An mcidental release may be ckancd up as part of the first respomc act~ons 

Note Actmns should only be taken if employees can perform them in a sefe manner, without 

endangering themselves or others 

If the spill or release IS life threatening or mvolves a fia, the SIR Fbumm shU rmmcQatfly call the 

Plant Emergency Number (extenson 29111 All other spib and releases W be mmedmely reported 

to RMRS and the subcontractor supemon, who wdl asseas the event OT comhtkm to ddip;rmu~e If an 

emergency rewonse IS requ~red. Supervlsron may request asastance, as requued, of support p u p s  (e g , 
Indmtnal Hygiene, Radiologtcal Engmeenng, etc ) to make thts deberrmnatron 

If the event or condihon requues an emenzency Supemcm ShaH IlIlmcd&tcly call the Plant 

Emergency Number (extension 2911 for life €hreaknhg emergcnucs) or the shift Supenntendent 

(extenson 2914 for non-hfe threatenmg emergencies) for assstwce thmhmem measures shall only 

be performed by personnel with First Responder Openttopls h l  tramls?g 

73 EMPLOYEE CONTAMINATION 

If any ate worker experrences a faitme or alterahan of prottctIve eqmpeat that sffccts the proteeaon 

factor, that persotn and h@wr caworfar(s) d 1 - y  leave the work area for which the W E  was 

requlred Re-entry to the area wdf not be pemtted d the equfpmetlt bas been repeked or replaced 

If any mcidents occur that mvolve the contamurn or expoave of PII employee to hozar&ws or toxic 

substances, the RFETS emergency externon at 2911 shall be tlotditd mmdately to dspatch the 

appropnate emergency personnel 

First aid or other decontarmnotton p c e d m s  should be admmstered I€ tbey can be wtthout endangenng 

other operations personnel contammated personnel should ~FOIXC$ to thencarest decantrrrmnatlon safety 

shower and thoroughly irngate the contamnated area(s) No cm-n atuahon at the CWTF will 

be made worse by the use of large amounts of water A first a d  lat IS located m the offm area of the 
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CWTF The Shift Foreman or operator shall noufy project management and the subcontractor supervision 

immediatelv Consult the chemical specific ClSDS for direcuon concemrng the chemcal(s) rnvolved 

7 4 ACCIDEUT / IYJURY 

In the event of  an accident or other event that causes injury to operauons or any other personnel present 

at the CWTF site the RFETS emergency extension at 2911 shall be noufied imme&ately The site Fire 

Department EVT s and Secunty will be dispatched immediately Details of the emergency and the exact 

location must be given over the phone Basic first aid may be adrmmstered by the subcontractor personnel 

unul emergency medical assistance is available Each shift will have a m m u m  of one subcontractor 

staff member trained in American Red Cross First Aid and CPR Any non-emergency medrcal stuauon 

such as minor cuts or spram should be attended to at RFETS Medrcal - Bmldmg 122 

The subcontractor Shift Foreman or operator shall immediately noufy project management and the 

subcontractor supenwon of any accident or injury 

The Consolidated Water Treatment Facilitv consists of the treatment plants inside Buldmgs 891, 

associated trailers and tankage outside the building in close proximity The small work area and 

requlrement of  the buddy system dunng work acuviues allows face to face commmcatlon among 

workers A phone is located in the office area of the treatment facility for commufllcauon m emergencies 

Any work required at other areas of the RFETS plant site requre the availability of two way radros for 

emergency use The on-site emergency phone number is 2911 whch is the Rocky Flats emergency 

extension 

7 6 INCIDEVT REPORTING 

The following list of supervisory personnel and their telephone numbers will be posted by the telephone(s) 

closest to ongoing field acuviues One main contractor and one subcontractor staff member will be 

notified using the call in order listed of any spill release, personnel contamnatlon, accident or mj~ry, 

major equipment failure or out of specificauon discharge Complete the repomg process m accordance 

with procedure 1-66100-HSP-3 03 Reuomng OccuuaUonal Iniurv or Illness and Vehcle or Prouerty 

Damage 
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RFETS Emcrgencv Contacts 

Contact Rus Cinllo 

Contact Mke Bern& 

Contact Ty Vess 

RFETsF’hOne 966-5876 
pagrr n 4011 
Home Phane 431-6389 

 phone 966-4090 
Pager n 7466 
HOHE phone 278-2697 

RPETSphons 9666540 

kamePhone 456-2725 
pager R 4012 

If none of the pmject management personnel k e d  above are avdak, contact dw: RPETS !Shift 
Supemtendent at 966-2914 

RFETS Emergency Response Extensron: 2911 

RTG Ememncv Contat@ 

RTG Project Manager 
Contact Terry Toler 

RTG Site Htalth and safety Officer 
Contact David Barnes 

RTG Health and Safety Officer 
cantact. Bartcorvoy 

RTG Operatlons Manager 
Contact Mike Gnffin 

RTG Program Manager 
Contact Ench Tiepel 

R T C ) ~  9666377 
H~mephofle 425-3660 

RTO phoad 9665352 
Homehnm 989-6003 

RTGphosle 969-8511 
HomePbm 989-1347 

RTGPhmc 969-8511 
Iiorne phone 795-1381 
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8 0 PERSONAL PROTECTIVE REQUIREMENTS 

The purpose of personal protectlve equipment (PPE) including clothmg, 1s to shield or isolate mdlviduals 

from the chemical phvsical and biological hazards that they may encounter at s tes  c o n t a m g  hazardous 

or toxic matendls The careful selechon and use of PPE will protect the respiratory system, slan eyes, 

face hands feet head body and heanng 

No single combination of protective equipment and clothing is capable of protecmg a g a m  all hazards, 

and PPE must be used in conjunctlon with other protectlve methods The use of PPE can m itself create 

significant worker hazards such as heat stress physical and psychological stress, impaired vision, mobility, 

and communicatlon 

Specific protectwe garments are selected on the basis of a variety of cnteria In general, the greater the 

level of PPE the greater the associated nsks For any given situauon, eqmpment and clothmg must be 
selected to provide an adequate level of protection Over protecaon as well as under-protecuon can be 
hazardous and should be avoided a 
Table 8-1 summanzes PPE requirements for specific tasks associated with operauon of the CWTF Non- 

routine tasks which are not addressed in Table 8 1 will be addressed on a case-by-case bass by the 

subcontractor Health and Safety Officer and the appropnate level of PPE d e t e m e d  will be approved by 

Project Management The following secuons detail the cntena for selecmg specific PPE whlch will apply 

to this project Any changes to this plan including additional tasks, PPE, etc , must be approved by 

appropriate companv and main contractor personnel 
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oplrcation of patable 

wata 
pump5 to transfer 

I I I 
I I I 

None 
=44& 
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8 1  CLOTHING 

The use of Level D protectwe eqwpment IS defined by the followq criteria 

0 No contamnants are present, or contaminants are present below the action levels cstabhshed 111 tha 
HASP for respirator use, and 

0 Work funcoons preclude splashes, immerston, or potend fot UlpdsLPtchtd rnhalatron * o f a n y ~ c a k ?  

Expenence with previous treatment operations d a t e s  that the c4aneeafemcamtcq contamitatan in the 

work area 1s mtnunal given the low concenatlon of Thenfon, Level D protect~on wdl be 
adequate h n g  most normal work acawties. Thm 1s a 

umsutmg of the followmg PPE 
w o r k d m  *ding muumal promon, 

0 

0 

Safety boots, leather or &mad reslstant, wth steel toe and &auk 

Safety glasses (ANSI 287 1-1989 compliant) with sde dhida grdggtes. 

The followmg addrtlonal PPE may be nqulred as part of Level D protechm de- on the spec& tasb 

bemg performed 

0 Coveralls, . Workgloves, 

0 Face h e l d  . w h a t  

In addruon, proper &meal nsiStant gloves shall be wom when p!tkxss tnotment cham2eols Face 
&el& and aprons ahall also be worn dunng operahons wtth the ptdd for splashing A pdycoated Tywk 

aut may also be worn rf the s p l a h g  patenual lsjudged to be &gh. Tank top shuts, shorts, and tenmi shoes 
are not pennissble PPE shall meet the requrremenk applicable to ANSI and OSHA standards. Where 

appropnate and more stnngmt, the dmm€sactor wdl comply wth Racky * n z p p E q -  

Wficatlons or Substttutlons af fhc PPE speclhed herein sbdl pqum the copfcurrma d the Site Wety 

Officer and be subject to written approval by RMRS prom management. 
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If air monitonn,o as descnbed in Secbon 9 0 indicates the presence of organic vapors rn excess of actton 

levels Level C PPE may be requred The subcontractor Respiratory Protecuon Program 1s not approved for 

airborne radioacuve contaminauon and subcontractor operauons personnel should not enter an Airborne 

Radioactivitv Area ( A M )  under any circumstances Health and Safety Specialists who may be requlred to 

enter such areas will be qualified under R E T S  Respiratory Protecuon Program The PPE for Level C shall 

rnclude the following 

a 

I 

0 Full-face air punfying respirator with appropnate cartndges or caIllsters 

Chemical resistant clothing consisting of 

coveralls 

hooded one- or two-piece chemical splash suit, or 

chemical-resistant hood and apron, or 

disposable chemical-resistant coveralls 

inner and outer chemcal resistant gloves and 

chemical-resistant safety boots with steel toes 

- 

a 0 Opuonal 

- hard hat 
- 

- face shield 

outer disposable chemical-resistant boot covers, 

2-wav intnnsically safe radios, 

long cotton underwear 

The cntena to evaluate when considenng whether Level C PPE is required rnclude the followrng 

0 Oxvgen concentrauons are greater than 19 5 percent and less than 23 5 percent by volume, 

Measured air concentrauons of idenufied substances will be reduced by the respirator below the PEL 

TLV or REL and the concentrauon is within the serwce limit of the camdge 

0 Atmosphenc contaminant concentrauons do not exceed IDLH levels 

a 

f 
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0 Aunosphenc con-- Iiqurd SpIaSfies, or other dvect CQMact will not adversely affect anyone left 
unprotected by chemcal-mastant clothmg, 

0 Job funcuons do not reqwre self-contamed breathmg appantus, and 

0 Conunuous direct readings on monitonng mstruments, such as FIDs or PID9, are wihn the act~an 

levels prescnbed m the HASP for air-punfymg resinrator use 

The main Selecuon cntenon for Level C, as opposed to the m ~ n  resttlctfve Level B, w that cdhons pemt 

weanng air-purifying respirators. Cartridges must be able to remove the substames enunmtemd 

A W-face, air-punfymg respmtor can be usxi only ri ~ 

0 

0 

0 

Oxygen ConcentraQons am greater than 19 5 percent and less than 23 5 penxnt by volume, 

The substance m qucsbon has adequate wamng properhcs, 

The mdividual mng the mask has psssed at least a Quafitativt &-€e&, 

The mdividual has m& clearance for the use of resprratms, and 

The appropnate caxtndge is used and its Service hm€ c- IS not exceede& 

The chemcal and radiological hazards expected to be encountered at tRe cwT% were drscrrosed prewously 

m Secbon 5 0 and presented on Table 5 1 and Table 5 2 It IS apparent from m e w  mfomtmn that 

a full-face respirator with a comhnahon otgatllc vapor - a d  gas - HEPA camidgs should be adeqptate m 
atuahonS that reqwre respmtory protecbon and wlll be mamtahd at the ate m the event tbat they 

repred If expenence and data d c a t e  that the con-& arc s@mtly differmt tharrttwWe cbscusd 

m Secuon 5 0, then the resprratory proucbon nqutrements must be reevaluated 

An air surveillance program I paxt of all hazardous matenaljwaset ste operat.101~ when atmospheric 

contarmnabon is known or suspecttd i t  IS mandatory that the amknt au be thoroughly and contumuously 

momtored when personnel are wearmg air-punfymg respiram S u m k c  wing a photommahon detector 

(PID), colonmemc tubes or other an samplmg eqwpment, m accordanoe unth the HASP, IS requmd drumg 

all Level C and B operat~ons to detect changes m air quality nemmtatmg a hghcr level of reqmtmy 

protectlon Level C protecbon with an at purifying respuator wdl be worn rouhnely m an ahnaosphere only 0 
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after the type of air contamant  is idenufied, concentrauons measured, and the cntena for weanng air 

punfving respird tors are met 

8 2 KF’WIK4 I O K Y  PRO rECTIOY 

The requirements for respiratory protection have been discussed bnefly in Secuon 8 1 and will be presented 

m greater detail in this section Respiratorv protecuon requirements shall be based on air morutonng data 
I 

Air qualitv shall be monitored with a photoionizauon detector (PID) equpped with an 11 7 eV lamp 

colonmetnc tubzs or personal air samplers Action levels for respiratory protecuon are llsted 111 Tables 5 1 

and 5 2 and shall generally be one half the applicable OSHA PEL as listed m the Table 5 1 

Exposure to the VOCs listed is possible when brzahng the mtegnty of the collecuon systems or process 

systems upstream of the treatment designed to eliminate VOCs, samplmg mfluent waters, or uansfemng 

influent water into a water dumpster which is vented directly to atmosphere When necessary to perform 

maintenance on the influent system or perform svstem samplmg recent mfluent water samples shall be 

reviewed for actual contaminants and concentrauons present Air monitonng of void spaces following 

dramng will be accomplished with a PID Exposure to the listed VOC‘s could also theoreucally occur dunng 

handling of spent Granular Activated Carbon (GAC) Air samplmg will be performed dunng handling of 

spent GAC to monitor for these compounds 

Weeklv air sampling of all work areas combined with penodic spot checiang of samplmg and water transfer 

operatlons will be performed to monitor contaminant levels Should the PID indicate levels above 50% of 

the most limiting PEL (1 ppm for Vmyl Chlonde) momtonng with colonmetnc tubes or personal air 

samplers mav also be determined to be necessary to supplement data c o n c e m g  specific compounds Anv 

analysis of cartndges from personal air samplers will be performed for the compounds of mterest bv an 

mdependent industrial laboratory approved by the main contractor The subcontractor Health and Safetv 

Officer Project Manager and the Site Health and Safety Officer will review the results of h s  evaluauon to 

determine whether engineenng controls can be installed to rrrrmmize the concentrauon of VOCs If 

engmeenng controls can be utilized they will be recommended and mtalled upon approval 

If engineenng controls are not practical work may conunue only after air monitonng results are completed 

and with the concurrence of the subcontractor Health and Safety Officer and RMRS project management 
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8.3 GENERAL REQUIREMENTS FUR CHEMX€!AL HAlWmG 

Hydrogen peroxide is rouunely used dun8 waste treatment m the W/H2@ system and m cleantng the 

mcrofiltrauon system Sodium hypochlonte 1s also used as a cleaning agent m the mcroi?ltra~on system 

Hydrochlonc acid and sodium hydroxide are used 111 bulk quanha- dunng regeneraaon of the ion exchange 

remu Sulfmc acid, sodium hydroxide, fernc sulfate, and calcium hpdroxrde rue all used m COIIJUXX~K~ with 

metemg pumps and/or automam feed controllers m the chermcal pnczpltaaon system keet contact wth 

all chemcals shall be prevented with the use of chermcal-resistant p e d  pratecave eq\upmtnt as descnbcd 

m Table 8 1 and Secuon 8 1 Two emergency eyewa@&ower stam are located msde the opentttons area 

of Bullding 891 and a muon rs centrally located m both the prcc@ta&on and mcrofdtratmn tnrlets. The 

subcontractor operations personnel shall ensure that the emergency skewers and eyewash stations are m 
operable condiuon pnor to handlzg p e s s  &mcal matenah Etnc%ency eyewash and showtr facihhes 

shall be inspected in accordance wtth Rocky Flat Plant ODM-PO-2 and tke cmdmon cbcumend at least 

once per week Contact le- may be worn when mmg respratmy proteam or when handhng or 

transferring chemicals pronded that the appropnate supervbxs arc nodfiedad s p e d  prccauttms are taken 

to keep ccmtamnnants out of the eyes Transfer of chemrcats shdl be performed anly wthn approved 

secondary containment areas of the pundwater treatment hdty Qiermals skdd never be rmxed outslde 

the parameters given m the Standard Operatmg Procedures (SOP'S) for the CWTF 

rn 

Q 

8 4 GENERAL REQUIREMENTS FOR CHEMICAL STORAGE 

Chemcals shall be stored m the appmved chemctll storage mtamexs tn prevent mdvertcnt mxmg of 

mcompauble matenals Contamer hbehng shall be mantam& m acumhum w& WETS requuements and 

the NFPA hazard wamng system. 

8.5 CONFINED SPACE ENTRY 

Postrng of and entry into confined Spaces win be performed according to the Health & Safety Pracuces 

manual (Secuon 1-E36-HSP-6 04) by pemomel who have zcctlycd canfined Space Entry trammg Hazard 

evaluauon by subcontractor Health and Safety, with Industrial Health and Safety approval, wdl be performed 

pnor to any confined space entry 
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8 6 COMPRESSED GAS HAVDLIVG AXD STORAGE 

The treatment faciiitv environment is monitored with a vanety of instruments that requlre compressed gas 

calibration Cvlinders will  be stored handled transported and used in accordance with the reqwrements 

contained in 29 CFR 1910 101 Compressed Gases and HSP 11 01 Compressed Gas Cylmders 
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Momtonng of the environmental condiuons m and a d  Consohdated Water Treatment Fkchty (CWTF) 

must occur because of the potemal for contarmnants to be present m en- maim, the water bemg 

treated filters ion exchange rems, waste sludge, and m t e d  arban. The folfowmg sections dmxibe the 
momtonng program to be implemented and appropnate exposure h i t s  and BCtlanS levels When fkasble, 

F 

personnel exposures to hazardous matenah (other than mhoact~ve s u W @ & a l l  be rnammmd Wltfirnthe 

TLVs adopted by the ACGIH or the PELS adopted by OSHA, whchcver IS more stmgcnt. Exposure to 

radmachve matenal will be m a m d  b e b  the RFETS admmstrahve h t s .  Table 9 1 pments a summary 

of the momtonng program. 

9 1 CHEMICAL MONITORWG 

Au monitonng shall be conduckd m and around the CWTF usmg a PID &wa wrth at feast an 11 5 eV tamp 
dunng treatment operauons and during the folIomng tasks when samphg Imcfhacterrzed wateq when 

changmg filters when t ransfmg GAC, and when changing or hand ckaning W bulb slaves. ' I b e  

devices are used to momtor for the presence of voktr.de OrganIc cumpounds PID devices an used as 8 

screemng mtrument to detect the presence of orgmc compounds but cannot quantify rn idenhfy spcclfic 

orgaruc substances The PID w11 be cali'ibrated wth a 1Wppm standad of bbutylene pnor to use If my 

readmg above 50% of the mast limthg PEL LS found pctsonnel wrll h v e  the &tcttd area and He& d 

Safety Personnel wll investigate to determure the sowe and make the necessary changes to adrrce the 

concentratton below 50% Use of L e d  B PPE and moNtoftng with colonmebic tubes *or p e d  ut 

samplers to determine the compound(s) present may be necessary Muintonng will be perfarmed should the 

subcontractor find it necessary to break the mtegnty o f  the d u e n t  system as ~ISUISA m &chon 8.2 

Work can be resumed prowled that the mmtonng results can be reduced to kss than 50% d the PEL. If 
&gs are more than 50% of the PEL, it will be necessary to mvmgate to detemm the com@(s) 

present, the source of the compound, and whether the use of engmccnng controls canreduce umcentrat~ons 

to Iess than 50% of the PEL 
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Eqwpment and matenal 
contammation 

Table 9 1 \lonitoring Program Summary 

Eqmpment and matenal I decontammatlon 
Alpha contammatlon 

>20 dpm/100cm2 

RAD1 ITIOY 

~~~ - 

Long lived radioactive 
anborne paniculatcs respirators not worn) r a p t o r s  (APRs) wh 

10% of the DAC (lf Full face-piece au  pmfymg 

HEPA cartndga 

External shallow >5 mrem per hour Remove personnel from 
betdgamma radiatlon elevated -gamma 

~~~ 

Precaution if Action Level I Action Level I Hazard/Saniplc Tvpe 

Hazard/Sample Tvpe 

An moxutonng for volatlle 
orgaruc compounds 

Action Level Precaution if Action Level Wonitorlng Frequency 

50% of the most h h n g  
PEL for compounds present 

Full face an punfyrng 
respuators wth orgmc 
vapor acid fumes cartridges 

As specified 111 Sectton 9 1 

Beta/gamma contamnation 
>lo00 dpmllOOcm’ 
removable 
>5000 dpm/lOOcmz 
total 

exposure rate I1 extposure rate area and I mvemeate source 

~ 

Vonltorhg Frequency 

Pnor to removal from 
ladlologlcal control area 

Pnor to mhng access 
control 

As daernuned by Site 
Safety officer and RMRS 
U E n g  

As spenfied 111 section 
9 2 3  

DAC Dznved Ar Concentmuon I ’ \Iom*o-ag wfll be performed when work arra temperature exceeds 85 F and coveralls or protective clothmg 1s b m g  11 worn 
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Table 9 1 (Conk) 

Monkonng Program Summary 

MISCELLAIWOUS MONITORING 

I NOISE 

HPnrd/Sample Tppe Actiae -1 

85 dddbelrin e c e  
with 1 I87 HSPf06 

HEAT 

owl kdnpmtm 38’C 
(996 F) hautrate 110 

Oralandheartrate 
morutonng 

I I 

WEGT molutonng 1 (734 p)foptwvy 
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Air momtonng may also be done uulizing colonmetnc tubes for any of the VOC s present Any mdlcanon 
a 

of concentrations exceeding 50% of the PEL for a specific compound will reqmre work to stop 

Compliance with limits on airborne metal or carbon contammints can be reasonably assured if dust 

concentrauons in the worker breathing zone are kept under control 

Confined space entnes will require real nme air momtonng for oxygen concentranon, carbon monoxide 

concentrauon and explosivitv Additional monitonng may be requlred depending on the specific confined 

space to be entered Requirements of the R E T S  Confined Space Entry Program will be met 

9 2 RADIOLOGICAL MOXITORING 

The radiauon exposure of an occupauonal worker will be mamtamed as far below the U S Department of 

Energy DOE) limits as is reasonably achevable A local annual admmstranve dose equvalent level of 750 

mrem committed effective dose equivalent is m effect If any worker exceeds 20% of the adrmtllstranve dose 

eqwvalent level a comprehensive evaluauon will be performed and if necessary, the employee will be 
reassigned to a job where his or her radrauon exposure will be mmrmzed for the remamder of the calendar 

year 

0 

9 2 1 Personnel and Equipment Contamination 

Personnel and equipment leaving a radlanon or contaminanon area wl l  be momtored for radlological 

contaminanon in accordance with the actron levels specified 111 Table 9 1 Decontarmnauon will be 111 

accordance with 1-P03-HSP-18 12 Release of all equipment and matenals from a radlologically controlled 

area will be in accordance with Rocky Flats Procedures HSP 18 10 and EMRG 3 02 Instnunentanon used 

for personnel and equrpment contaminauon monitonng will be those recommended by RFETS Radlological 

Engmeenng Any alternates will be approved by the site HSO and Radological Engmeenng 

Chemical contaminanon will be immediately neutralized and/or &luted and the applicable MSDS will be used 

to determine subsequent decontaminauon acuons for the specific chermcal(s) involved 
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.. 'I 9.23 Radioadlve Alr ParkuMe MonUonng 

P -  I 

The mam contractor IS responsible for air sampling for mdwactlve a&me 

be taken m the breathing zone of workers, within the work zollt, and outside the work zone- 

Workers may be required to wear personal ~ l t  momtonng d e v a s  to EQmpk for rachogcave part~culates m 

the worker's breathing zone Ae sampling in the work areas will be p e r f o d  at the ducreaon of the main 

contractor Area sampling may a b  be perfonned m iocahons within and outs~de the work zone 

I 

93.3 External Radiation Monrtorrng 

After successful complmon of the medrcal and tmmg nquvemcnts spafied m SIX&- 6 0 d- tbrs plan, 

all  employees who will work within the contrOned area will be rsnred radiatlm fwxutormg badges by RPETS 

Dosrmetry T h a  badges a n  nqurred only when performing tasks such as Zx-1 rean replacement or sludge 

packagmg and are not necessary for access to CWTF Wbgs 

9.2 4 Internal Radratmn Monitormg 

The subcontractor employees who a n  tssued mdiat~on mmtonng badges are subject to pendc urine -r 

fecal samples at the dscreuon of WETS dosametry A&tlo~?aI unr# m?#or fecal h ~ y  samples may be 

requmd at the dlscretlon of the main contractor if a substanttal exposun k V t e d  T?mc samples wd 

be analyzed for radionuclides to determine whether the employee has rcmved an &tend rachatm~ dose whrle 

perfonrung work at the CWTF Sample containers will be pmded by the doslmebry clepmrhncnt- 

/ 

9.3 MISCELLANEOUS MONITORING 

9.3 1 Nom Mondoring 

Sound pressure levels shall be momtored to delineate heamg pmtectmn amas Mc~~tonng frequency will 

be at the discrefion of the subcontractor Health and Safety o f f i a r  and Industnot Hygiene Additmtally, a 

pers~nal noise dmmeter may be usltd ut Conjuncbon wtb 8 sound ltwl meter m onkt to assess nose 

exposures of selected indivrduals based u p  ana monttcning Suitable hearing pmtecttm with a m~llllum 

Nose Reduction Ramg (MRR) of 18 dBa &all be wom m %nas with rn %hour TWA noise level greater than 
85 decibels Monitormg indicates that areas m the precipitation and m d b t i o n  trailers exceed 85 dectbels 

I 
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@ dunng equipment operauon and these areas are posted as Heanng Protecuon Requlred When Equlpment 1s 

Operating areas If personnel may be exposed to average noise levels above 85 decibels, personal noise 

monitonng will be used The subcontractor personnel shall be requred to follow the reqwrements of an 
effecuve hearing conservation plan including audiornetnc tesung If worlang m an area requnng heanng 

protection 

9 3 2 Heat Strcss Monitoring 

Monitonng will generallv consist of periodic measurement of workers body temperature and heart rate dunng 

penods when Lvork area temperatures exceed 85°F and protectwe coveralls are requred to be worn 

Monitonng frequency will be determined bv the subcontractor Health and Safety Officer and RFETS 

Industnal Hvgiene and will depend on the work area temperature and the type of work bemg performed 
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100 SITE €ONTROL 

Withm the controlled access area there are restricted and uiueahictd areas In general, controlled a m  

areas in whtch radioactive or chcmcal contarmnahon 1s present above cstabhshed gwdelmes are "resrnctcd 

areas" Restncted area signs have been posted mdtcatmg the nature o f  con&mmahon pnsent m each o f  these 

areas Controlled access areas m which ate charactenzatxon data have mhcated that no sigmfkaut chcmd 

and radiological hazard IS present are "unfestncted areasy Subc-r petsoanel shall not be permtttbd 

access to resmcted areas of the stc other than those mcludcd m the scope of tlus prop3 &ss spccfically 

authorized access by the main contractor Access to all areas posted as confihed spaces shall be m 
accordance with l-E36-HSP-6 04, "Confined Space Entry hgm" 

3z 

Access to the Consohdated Wakr T&tn.mt maty shalr be con&&& by thc subaoatractor OpetatKlllS 

personnel when present A log- sheet located m the fa- u f f b  will be unplemmted to remd the 

presence of all personnel includrng vlstors The subcontractor operators wdl be respomabie for cscatmg 

vlsrtors and providing a short documented bneding concemg hazards associated anth -tang the CWTF; 
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11 0 LABORATORY SAFETY 

11 1 HISTORY AUD GEUERAL DESCRIPTION 

Water sample3 will be analyzed dunng operauon of the treatment facility and on an as needed basis for grab 

samples Thi3 will include influent samples from both rouune and non-routine sources, process samples from 

vanous points in the treatment systems, and effluent samples of water ready to be discharged Lab work 

associated with this sampling will consist pnmarily of addmg preservauves to sample contamers and 

packaging completed samples for shipping to an analyucal laboratory 

11 2 HEALTH AVD SAFETY RISK AYALYSIS 

There are a number of general procedures and safety pracuces applicable to laboratory work The followmg 

Secuon reviews policies and procedures for all personnel mvolved m laboratory operauon 

11 2 1 Basic Safe Operating Practices 

Wear proper eye protecuon at all umes m chemical work, handhg, and storage areas Contact lenses 

should normally not be worn Goggles are essenual if, for therapeuuc reasons, contact lenses must 

be worn 

Alwavs know the hazards and physiochemical propertles of the chemcals used (e g , corrosveness 

flammability, reacuvity, and toxicity) and follow OSHA Hazard Commwcauon requrements 

Alwavs wear appropnate protecuve clothmg Confine long hair and loose clotlung Do not wear 

high-heeled shoes open-toe shoes, sandals or shoes made of woven matenal 

Vever perform work when alone in the chemical workplace or laboratory 

Do not eat dnnk smoke or apply cosmeucs in these areas 

Do not perform unauthonzed work, preparauon, or expenments 
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0 

0 

0 

11 2.2 

Always wash hands wtth soap and water before leavmg the work area "hIS applies even if gloves 

have been worn 

Never engage in horseplay, pranks, or other acts of d e f  m chemcal work areas 

Never remove chemicals from the facility without proper authonzahon 

Precautions for Handlmg Chemlcals 

All chemicals are potentially h a d  Avoid Qrect contact with any &mcal It IS especrally mportant to 

keep chemcals from hands, face, and cbthmg, mcludmg shoes or OtltM foot covermgs. Many substances 

are reaQly absorbed mto the body through the slan and through tnhalatton Chemcals can a h  enter the 

body through the mouth by contarmnatton of the hands, and chemcals can be t r a n s f e d  to the eyes from 

the hands Therefore, the followmg pre.cau~m are recommandtd. 

e Do not use or handle any chemcal untd you read and &th#md the label and the Matcnal &kty 

Data Sheet (MSDS) €or that chemcal. MSDS's apphcable to CWTP operahons are mamtamed in an 

updated binder m the office area nearest the chemcal m que&um. 

Keep your hands and face clean Wash thoroughly with map and warm water whenever a chemical 

contacts your slun Always wash your hands before leamg the work area, even d gloves have been 

worn 

Some solvents, such as &methyl sulfoxlde, serve as vehcles for the rapid transport of h l v e d  toxrc 

substances through the dun mto the body Always wear =table gloves when handlmg such 

matenals 

All contamers of chemcals must be clearly labeled. Do not w any substance from an unlabeled or 

doubtfully labeled contamer 
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11 2 3 Safe Laboratory Techniques 

There are a number of generally accepted laboratory techniques whch will make workmg safer Some of 

these are delineated below 

0 mien opening bottles hold the bottle with its label toward your palm to protect the label (and also 

the hdnd of the next user) m case some reagent drains down the side of the bottle Stoppers whch 

cannot \tmd upside down on the bench top should be held at the base, and pointlng outward, between 

two fingers of the pouring hand Do not pour toward yourself Use a funnel if the operung bemg 

poured into is small If a stopper or lid is stuck use extreme cauuon in operung the bottle 

Never use mouth sucuon to fill a pipet Use an aspirator bulb or a loose-fittmg hose attached to an 

aspirator Constantlv watch the up of the pipet and do not allow it to draw air 

When carning large bottles of corrosive, toxic or flammable liquids, use impact-resstant transport 

containers 

11 2 4 Adequate Vmtilation 

A large number of common substances present acute respiratory hazards and should not be used m large 

amounts in a confined area They should be dispensed and handled only where there is adequate venhlaaon, 

such as in a fume hood Adequate venulabon is defined as ventrlatron that is sufficient to keep the 

concentration of a chemical below half the threshold limt value or pemssible exposure limt for those 

chemicals for which these values have been established 

If a chemical can be smelled, it is bemg inhaled Also remember that the vapors of many chemcals can be 
at hazardous concentrauons without any nouceable odor In many cases, a chemcal's odor threshold, or 
lowest concentrdtion at which a given chemical produces a nomeable odor, is listed on the MSDS and can 

be a valuable piece of safety infotmauon 



ROCKY FLATS ENVIROVMENTAL TECHNOLOGY SlTE Manual RF/ER 95-01 18 
Consolidated Water Treatintnt Fachty RevlslonNo 1 
Health and Safety Plan page 88 of 94 

orgarmzstlan. Ennrommntal-tlm 

1125 General Equipment Setup 

The following recommendauons apply to equtpment setup m the 1aboratOt)r 

Keep work space uncluttered 

Set up clean, dry apparatus 

Use only equlpment that ps free from flaws such as mcks, clup6, and obwous defects Even the 

smallest chip or crack renders giassware unusable, chipped or aacktdgksware should be npaued 
or discarded 

A properly placed pan d e r  a contamer wtll confhe @ed m thc event Oi glass breakage 

Fume hoods dre recommended for a11 hazardous opexalXSM. Tbe ClFLnnt US 
Protectron Agency fume hoad standard E+ 100 hear feet per mmute &ce v e h t y  wth fully open 
sash regardless of the toxiuty of the material m use Hoods &dd be opemtmg proper ly  and 

obstacles that block proper an movement shou€d not be placed m d c  the fume hood. 

* 
Whenever hazardous gases or fumes are likely to be evolved, & operatum must be c d h d  & tt 

fume hood 

113 6 Housekeeping 

In the laboratory and elsewhere, keeping b g s  clean and neat generally hds to a safer envmnmmt. Avoid 

unnecessary hazards by keepmg drawers and cabmets c l d  whde wotkmg. Never ston motenrrls, especdly 

chemcals, on the floor - even temporarily Work spaces ami storage areas should be kept ckar of broken 

glassware, leftover chemicals, and even scrap of paper Keep rtrslts f&e of obshvSwm such as chain, 

boxes, and waste receptacles Avoid &pping hazards by keeping the floor clear Use tbe mpmed procedun 

for the proper dtsposal of chemcal wastes and solvents 

1 
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Glassware is commonly used in the laboratory for the preparahon of standards and samples The followmg 

items review general safe handling pracuces for laboratory glassware 

Glass Tubing and Stowers 

When available ground glassware is preferable Glass joints should be clean and dry The use of Teflon 

stoppers is recommended 

Use of Glassware 

Borosilicate glassware is recommended for laboratory use 

transported in carriers to protect them from breakage as well as to limt spills m case of leaks 

Bottles, jars and other contamers should be 

Cleaning Glassware 

Wear impervious gloves that have been checked to ensure that no holes are present Avoid accumulatmg too 

many amcles in the cleanup area a 
Avoid the use of strong chemical c l e m g  agents such as nimc acid, chromc acid, sulfunc acid, strong 

oxidizers or a m  chemical with a per in its name (such as perchlonc acid, ammomum persulfate, etc) 

unless specifically instructed to do so and then only when weanng proper protechve eqwpment. A number 

of explosions involving strong oxidizing cleamng solutions such as chromc-sulfunc acid muctutes, have been 

reported The use of flammable solvents should be minimal and appropnate precauuons must be observed 

Consult with Health and Safety personnel to determined approved safety measures for a given substance 

Eve Protechon 

Safetv eyewear XI&# be worn for all laboratory work 

11 3 LABORA rORY SPILLS 

The analytical sdmples associated with the CWTF contain numerous hazardous substances and can result 111 

a potenhally significant hazard to personnel The following sectlons review general spill procedures whch 

shall be followed e 
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Tables 5 1, 5 2 dnd 7 1 present a summary of the chemcal hazad~, @ ~sspw~se procedures, routes of 

exposure, and fint aid for chemcals encountered on ste 

113 1 Gencral Proccdures for Spills 

The following steps are generally applicable to spills 

Immediately alert fellow workers and supervisor m aceordance wth stctron 7 0 a€ this mamad M 

spills must be reported If a spill response is required, consult with Industrial Hyg#ne to &tenrun0 

PPE requxements 

0 For all spills, all contarmnsrted clothtng must be rem& ~rnmcdmte€y and rhe. shn washed wth soap 

and water Flush slan vvlth water for no less than f-n munrtns. Clothes must be laua8arsd before 

reuse (do not wash wth other clothmg) 

0 If there IS no fire hazard and the material 1s not particularly volatde or tomc, procad to ckpn & up 

as directed in the MSDS, mclwhng the use of proper protecave clothq To faditate cicmng up 

liquids use an absorbent material Vanous commercial absorbents packaged dwdual ly  (spdl kts) 

or in bulk are available Vemudte and clay absorbents &uch as latty bter can be more cconomrcal 

substitutes but will nat c d  haplrdous vapors. Dry sand IS even less ef€mve. A dustpat and 

brush should be used, and protechve gloves should be worn. Whk wearing gloves, clean the 
contaminated area wth soap and water and mop it dry If the spill 1s on the flook, some akwrbent 

should be spnnkled on the spot to prevent slippmg Dispose o f  the -due properly CAUTION 

Vermiculite and some other adsorbents create a slipping hazard when wet. 

0 If a volahle, flammable, M toxic material 1s spilled, immedxately warn everyone to exm& fiamcs 

and turn off spark pmdwmg eqwpment such as brush-type motors. Shut down dl  eqrnpmart and 

evacuate the area una1 it IS decontaminated Sect~on 7 of t h ~ ~  €Id& and Safety p h  COnEW]S 

defmuons and r e q d  actmu depdmg on the seventy OQ the sprll and the chermcrl mvolved 

The Sugervlsm or management wrll be responsible fpr deagnahng the extent af evaamtwn a d  the 

proper cleanup procedure 
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0 

0 

11 3.2 

Avoid skm contact and to prevent inhalauon wear appropnate breathmg apparatus 

contammated by spills or splashes should be removed immediately to prevent s h  penetrahon 

Clothmg 

Many small liquid spills (400 ml) can be absorbed with paper towels, sand, or an absorbent. 

However paper towels can increase the surface area and evaporauon, mcreasmg the fire hazard Do 

not leave paper towels or other matenals used to clean up a spill m open trash cans m the work area 

Dispose of them properly 

Chemicals on the Skin 

For spills covenng a small amount of dun, immedlately flush with water for no less than fiftetn m u t e s  

If there is no visible bum wash with warm water and soap, removmg any jewelry to facilitate removal of 

any resldual matenals Check the MSDS to see if any delayed effects should be expected If a delayed 

reactton is noted seek medical attenuon immediately and explam carefully what chemcals were mvolved 

For larger spills quickly remove contammated clothmg whde uslng the safety shower, and have a co- 

worker call X29 1 1 to ininate an emergency medical team response Do not attempt to wash chemcals from 
clohng whle weanng it instead, remove the clobng immedately Seconds count, and no hme should be 

wasted because of modesty Be careful not to spread the chemcal on the slan, or especially mto the eyes 

Unless the eyes are affected, do not remove safety goggles unhl all chemcals are washed from the hair and 

face Use cauuon when removing pullover shirts or sweaters, to prevent contammahon of the eyes It may 

be better to cut the garments off Immediately flood the affected body area with temperate water for at least 

15 m u t e s  and resume flushing the affected areas if pam returns Do not use creams, lohons, or salves, and 

get medcal attenhon as soon as possible 

1133 Chem the Eye 

For chemcal splashes, at least a 15-minute flush is recommended Extermon 291 1 must be called at once 

Immediately flush the eye with a copious amount of water under gentle pressure, checkmg for and removmg 

contact lenses at once However contact lenses may be dlfficdt to remove, and the esenhal imgahon must 

not be delayed for contact removal Forcibly hold the eye open to wash thoroughly behmd the eyelids 

Eyeballs should be rotated so that all surfaces are nnsed In the absence of some type of eyewash dewce, 
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the mjured person should be placed on hs of her back and water g&y poured,lntoafBe eye The rnjurecf 
eye must be held open After flushtng, the vichm must be given prompt mtxhcal attentian, regardless of the 

severity (or apparent lack of seventy) of the qury  Keep the eyes covered with the clean, wet, soft, cold 

pads while transuorting the injured to medical Irttenhon 

11 4 CHEMICAL STORAGE AND DISPOSAL 

Laboratory storage of solvents should be kept to a -mum They should be placed on a low shelf, 

pnferably in a tray adequate to contatn spllls or leakage Incompptible matenals should not be stored 

together or 111 close proximty 

Careless &spoul of chemcals can cause problems The wrong two chemicals qnlled together on a bench 

or put mto the %me dtsposal contamer can a t c h  fire spontaneously oresph.xic Broken glass 111 a waste paper 

basket can mjure the person who emphes that baskt. 

In addiuon, Stnct federal, state and local enwtrnmental ruteS mvermogtlaboratoy w85tts. These ngdahom 

must be strrctly followed The Health and Safety Officer or a hazardaup wade expert should be consulted 0 
for compliance infomuon Waste Qperatlons persannel can pmvide grltdmce OQ m g m g  any waste 

on RFETS 

Safety can be promoted by foUowmg a few common+mxse prachces when daposbg of chemical wastes 

To mnirmze disposal problems, always spec@ the smallest amount needed whcn ordenng chtmcah 

Obtam dirmons for drsposal from the supemsor Stnct pcdetpl and State des apply to the QspocraI 

of hazardous waste 

0 Dispose of surplus chemicals promptly 

0 Do not store waste contamers open, have the cap and cover m place 
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0 When disposing of chemicals one basic pnnciple applies Keep each different class of waste 

chemical in a separate &sposal contamer 

Put ordinarv pdper waste in a wastepaper basket separate from chermcal wastes If a piece of paper IS 

contaminated such db paper towels used to clean up a spill put the contamnated paper ~fl a special contamer 

marked for this ii\rf I t  must be treated as a chemical waste 

Broken glass belongs in its own marked waste contamer for sharps" Place broken plashc apparatus m a 

marked waste container that is different than the broken glass contamer 

For leftover and unwed chemicals put liquid in its own specially marked container Close these contamers 

after each such use Liquid chermcals may be put down the dram only if they are clearly nonhazardous. 

11 5 SAFETY 1,QC'IPMENT AND PROTECTIVE CLOTHING 

11 5 1 Safetv Lquipment 

There is a certain minimum amount of safety equipment whch shall be available for all personnel engaged 

m laboratorv tvnrk 

Eve WashesIEmercency Showers 

Two emergencv evewash fountams/emergency showers are located m d e  the 891 bwldmg Each IS set to 

dehver a gentle flow of tempered potable, aerated water and is tested weekly Every operator should know 
the Iocauon of both stauons A h r d  muon IS located m the T891C laboratory where samphng chemcals 

are stored It must be understood by all that eye protecuon IS more important than eye washes 

Fume Hoods 

Fume hoods w v e  to control toxic, offensive, or flammable vapors The effechve operabon of a hood 

depends on manv factors including face airflow velocity, the general ventdauon pattern of the areas, and the 

methods of worlang at the hood Before each use be sure that the hood exhaust system IS worlang properly 

Adequate airflow ( 100 feevminute face velocity) and the absence of excemve turbulence 1s necessary for safe 

\ 
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operatlon Equipment should be placed 4s fat back in the hood as prachcsl ;uldacttvlttes arned out at least e- 
15 cm (6 in) from the front edge of the hood The h d s h o u M  be kept oursde of the hood face 

Hoods should never be used for storage of chemcals Chemcals should be stored m appropnate locations 

Remember that '11 the event of an'accident or fire every item m the hood may be mvolved, mcludmg those 

stored in the hood 

11 53 Protectnc Clothing 

Level D protectivi oquipment as defined in =chon 8 of ths Health and Safety ptan s the standard field work 

untfonn for all personnel directly involved in CWTF operattons 
0 

Gloves 

Gloves can serve ds an important part of personal protectton when they are used comctly and are nqumxf 

when handlmg chemicals Do not use gloves with cracks or snall holes to protect agautst chemcal exposure 

Used gloves will be removed before leaving the work area and before handlmg such thmgs as telephones, 

doorknobs wnting instruments, and laboratory notebooks m order to prevent the unm&nt~onai spread o f  

chemicals or other laboratory hazards. 

In general Niulle gloves dre requred for hancbg laboratory ckrmcak. However, a urlde vmety of gloves 

are available to protect agamt & m a l  exposure k m n e  the manufactu&s d a i i  and test data carefully 

before weanng m v  other type o f  gloves 
r 

Be aware that if d chemical diffuses through a glove, that chemcal IS herd sgamst the worker's hand and the 

person is then possibly more exposed to the chemcal than if he or Stse were not weanng gloves Be e m  

the manufacturers or supplier's mformatton on compaubihty with the spec& Cfitmtcals you a n  using 

conforms to the ASTM Standard Test Methods for Chermcal Pcnnealnhty (ASTM F-739) Contact the 

Health and Safety Manager for guidance on glove selectton. 


